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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro O0OIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTam
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MporpamMmsl, npeactaBieHHbIXx B PI'OC
COO, a Takxe ¢ ydy€ToM (eaepanbHOil paboyeill mporpaMMbl BOCIUTAaHUS U
KOHLIETILIUY TIpenojaBanus yueOHoro npeamMera «dusnka» B 00pa30BaTEIbHBIX
opranmszauusax  Poccuiickorn — ®dexepauuu,  peaM3yIOLIMX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copnepxanue mnporpaMMbl MO0 (U3HKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa oOywaromuxcs 10-11 kmaccoB mpu
oOyueHnn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
NESTeNIbHOCTHOTO  moaxoxaa. llporpamma 1o  (u3uMKEe  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPYyEeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
MeTaIrpeAMETHBIM pe3yJIbTaTaM 00y4YeHUSs, a TAK)KE YUUTHIBAET HEOOXOIUMOCTh
peanu3aluy MEXNPEIMETHbIX CBA3€d (U3HKKM C €CTeCTBEHHO-HAyYHBIMU
yuyeOHbIMU TpenMeTamMu. B Hell ompenensitoTcsi OCHOBHBIE LENM H3YUYEHUS
(U3MKKN Ha ypOBHE CpeAHEro oOLIero oopa3oBaHusl, JIAHUPYEMbIE PE3YJIbTaThI
OCBOCHMSI Kypca (PU3MKHU: JMYHOCTHBIE, METalpelIMeTHbIe, MpeaMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAaHMpYEMBbIE Pe3yJIbTaThl OCBOCHU Kypca pU3uku Ha 0a30BOM YpOBHE,

B TOM YHCJIE IPEIMETHBIE PE3YbTATHI 10 TOAaM 00YUYEeHHS;

e coJiepKaHue yueOHOoTo npeamera « Pu3uKay» Mo rojgaM 00ydeHHUs.

du3nuka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOABI, BBHICTyHas B
KauyecTBE yueOHOTro MpeaMeTa B IIIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIA]l B CUCTEMY
3HaHUM 00  okpyxkatomem  wmwupe. llkompHBIE  Kypc  Gu3UKH  —
CUCTEMOOOpa3yIoMMii 11  €CTEeCTBEHHO-HAYYHBIX Yy4YEOHBIX TMPEIMETOB,
MOCKOJIBKY (DU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IMPOLIECCOB U SIBICHHIA,
U3y4aeMbIX XUMHEH, Ouosioruei, Qusznueckoil reorpadueii U acTpPOHOMHUEH.
Hcnonp30BaHne M aKTUBHOE NMPUMEHEHHE (PU3MYECKUX 3HAHUI Omperenser
XapakTep M pa3BUTUE Pa3HOOOpA3HbIX TEXHOJOTUHA B cdepe SHEepreTHKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, IMOJyYEHUSI HOBBIX MaTEPUAJIOB C 3aJaHHBIMU



cBolicTBaMH H JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa O0OydYarolmuxcsi, B
dbopMupoBaHWEe YMEHHUNW TPUMEHSITh HAyYHBIH METOJ TO3HAHUSA TpHU
BBITIOJTHEHUH UMHU Y4€OHBIX HCCIIEAOBaHUN.

B ocHOBy kypca ¢u3MKd I YPOBHSI CpeqHEro oO0miero oOpa3oBaHMS
MOJIOKEH Ppsii UJIed, KOTOpble MOXHO pacCMaTpuBaTh KakK IPUHLHUIBI €ro
MTOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SABIISIETCS JOTMYECKU
3aBEpUIEHHBIM, OH COACPKUT MaTepUal U3 BCEX Pa3ieNoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Bemymmm B Kypce sBIgeTcs
(opMHpOBaHKE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U
noJIe.

Hoesa cymanumapuzayuu. EE peanmzanus mpearosiaraeT MCIOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAyKU, OCMBICIICHUE CBSI3U PA3BUTHS
¢u3NKM C pa3BUTHEM OOIIECTBAa, a TaKXKe C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMHU U HKOJIOTHYECKUMHU MTPOOIEMaAMHU.

Hoesa npuxnaownoti Hanpasenennocmu. Kypc @usuku mnpenmnonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKUX TPUIIOKEHUM
M3yUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercss MOCPEACTBOM BBEIECHUS SJIEMEHTOB
collepKaHMs, MOCBALIEHHBIX H3KOJOTMYECKUMM MpoOjJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a TaKkKe 00CYXICHUS
npo0sieM  palMOHAIbHOIO  MPHUPOAOINOJB30BaHHUS U SKOJOTHYECKOH
0€30MacHOCTH.

Crepx’HEBbIMU 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEIHEr0 OOILEro
oOpazoBanus ABIAIOTCS Puznueckue Teopuu (HopMUpOBaHHE MPECTABICHUN O
CTPYKTYpe MOCTPOCHUS (PUZNYECKON TeOpUH, poiu (PyHAaMEHTATbHBIX 3aKOHOB
U TPUHLUIOB B COBPEMEHHBIX MPEJACTABICHUSAX O NPUPOJE, TpaHUIAX
OPUMEHUMOCTH TEOPHM, [JIsi ONHCAHMSI €CTECTBEHHO-HAYYHBIX SIBIICHUN U
MIPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0 B Kypce (DU3HUKH pealln3yeTcs Mpexie
BCEro 3a CUET OpraHu3alHi SKCIEPUMEHTAIBHON JEeSITeIbHOCTH 00YJYaroMINXCsl.
Jlns  Ga30BOro YypoBHsS Kypca (U3UKHM — D3TO UCIOJIb30BaHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpPBI€ B IporpaMmme o (pu3uke 00beAMHEHBI B OOIIMI CIIUCOK YYEHUYECKUX
MpakTHUECKUX paboT. Brigenenne B yka3aHHOM MepevHe JTabopaTopHbIX padorT,



OPOBOJUMBIX JIJIi KOHTPOJIE M OILICHKH, OCYIIECTBISETCA YYaCTHUKAMHU
00pa3oBaTeNbHOTO Mpolecca HMCXOAs M3 OCOOCHHOCTEW IJIaHUPOBAHUS U
ocHameHus: kabuwnera ¢usuku. I[lpum 3TOoM oOecmeunBaeTcs OBJIAJICHHE
0OyJaroIMMUCS YMEHUSIMH TIPOBOJUTh KOCBECHHBIC M3MEPEHUS, UCCIICTOBAHMS
3aBUCUMOCTEH (DU3MYECKUX BEIUYMH W TOCTAHOBKY OINBITOB IO IPOBEPKE
PEJIOKEHHBIX TUIIOTES.

Bonpimoe BHMMaHWE YIENSETCS PEIICHUIO PACUYETHBIX W KaueCTBEHHBIX
3amad. [Ipu sTOM Ju1st pacUETHBIX 337124 IPUOPUTETOM SIBIISTFOTCS 3a/1a4 C SIBHO
3aJJaHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIIOIINE TPUMEHSATh H3yYEHHBIE 3aKOHBI
U 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjiena Kypca, Tak U UHTETPUPYS 3HAHUS U3
pa3HbIX pazaenoB. i KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a7aHUs
Ha 00BSICHEHHE MPOTEKAHUS (DU3UICCKUX SIBJICHUH U MPOIIECCOB B OKPYKAIOMIEH
KU3HH, TpeOyrone BeIOOpa (PU3WYECKON MOJEIHM ISl CUTYaIlldd TPAKTHUKO-
OpUEHTHPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepuaibHO-
TEXHUYECKOMY O0O0O€CIeueHHUI0 y4eOHOro Ipoiiecca 0a3oBbI YpOBEHb Kypca
GU3UKM Ha YpPOBHE CpeaHEro oluiero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIIOBHSIX TIPEIMETHOTO KaOnHeTa (M3WKH WM B YCIOBHUSX MHTETPHPOBAHHOTO
KaOWHeTa MPEIMETOB €CTeCTBEHHO-HAy4YHOro nukia. B kabuHere ¢u3nku
JOJDKHO OBITh HEOOXOJAMMOE JIabOpaToOpHOE OOOPYIOBAaHUE JJISI BBHIMOTHEHUS
yKa3aHHBIX B TpOrpaMMme 10 (U3WKE YYCHHUECKUX TMPAKTHYCCKUX pPAOOT U
JE€MOHCTPAIIMOHHOE 000py/I0BaHNE.

JleMoHCTpallMOHHOE 000pyI0BaHue (OPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOMW JIOCTAaTOYHOCTH M 00ECIEeUMBAaeT TOCTAHOBKY
NEPEUUCIICHHBIX B MporpaMMme Mo (U3MKE KIIOUEBBIX JEMOHCTPALMMA IS
HCCIICIOBAHNUS HW3Y4YaeMbIX SBJICHUH W  MPOIECCOB, OMIUPHUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGoparopHoe oOOpynOBaHHE ISl YYEHHMUECKHUX IPAKTHYECKUX pPadoT
dbopMupyeTCs B BUJIE TEMAaTUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B PacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJaronmmxcs. TeMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO O0OPYIOBAHMS JOJDKHBI OBITH MOCTPOEHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAaHUHU AHAJIOTOBBIX M ITU(DPOBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
M3MEPUTEIILHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU TICJISIMHU H3y4eHUs PU3UKHU B 001IeM 00pa30BaHUU SBIISTFOTCSI:

e (opMupoBaHue HMHTEpeca W CTPEMJICHHUS OOYYArONIUXCS K HAYYHOMY

U3YYCHHUIO MPUPOJILI, PA3BUTHE WX HHTEIUICKTYAJIBHBIX M TBOPUYECKUX
CIIOCOOHOCTE;



pa3sBUTHE TIPEACTABICHUNM O HAyYHOM METOJE IIO3HAHUSA W
dbopMHpOBaHHE HCCIEAOBATEILCKOTO OTHOLIEHUSI K OKpPYXKalolUM
SBJICHUSM;

(dopMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa U3y4yeHUs
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUe YMEHUN OOBACHATH SIBICHUS C HCIHOJb30BaHUEM
¢u3znyecKuX 3HAHUI U HAYYHBIX JI0KA3aTEIbCTB;

(dopMupoBaHrEe TPEICTaBICHUA O PO (PU3UKHU AJIA Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHM.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTcs pPCHICHUCM CIICAYIOIINX 3a1da4 B
IMPOLCCCC N3YUCHU KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06IHGI‘O O6p&30BaHH$II

NpUOOpETEeHUE  CUCTEeMBbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEPHOCTSAX,  3aKOHAaxX, TEOpUAX, BKIKOYAs  MEXaHUKY,
MOJIEKYJISIDHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HUKY U
AJIIEMEHTHI aCTPOPU3UKH;

dbopMHpoBaHWE YMEHUW MPUMEHSATH TEOPETHUUECKHE 3HAHUA IS
0ObsICHEHUS (PUBMYECKUX SBJICHUNW B MPUPOAEC U ISl TPUHSATUA
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUs Pa3jIMYHbIX 3a7a4 C SBHO 3aJaHHOU
¢du3nuecKkoil MOJIENbI0, 3a]ad, MOJPAa3yMEBAIOIINX CAMOCTOSITEIHHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOM YCIOBUSM 3aJ1auu;
MOHUMaHUEe (PUBHYECKUX OCHOB W MPUHIUIIOB JACHCTBUS TEXHUUYECKUX
YCTPOMCTB W TEXHOJIOTMYECKHMX TMPOLECCOB, HWX BIMUSHHUS HAa
OKPYXarUIyIO Cpeay;

OBJIAJICHUE METOJIAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U IPOBEACHUSA
(bU3UYECKUX DKCIIEPUMEHTOB, aHAIM3a U UHTEpIIpeTalui HHHOpMaInH,
ONPEAETIECHNS JOCTOBEPHOCTH MOJTYUYEHHOTO PE3yJIbTaTa;

cO37aHue YCIOBUM JUIA pa3BUTHSA YMEHUH IIPOEKTHO-
HCCIIE0BATEIILCKOW, TBOPUECKOU JIESITETbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHB) Ha YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 xacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipenyaraemeiii B mporpamMme 1o (U3MKE MEpPeUYeHb JIAOOPATOPHBIX H
MPAKTUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JCIAaeT BHIOOP
IIPOBEICHUS JTA0OPATOPHBIX PAOdOT M OMBITOB C YYETOM WHIUBUIYAJTbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COIEPKXAHUE OBYUYEHUA
10 KJTACC

Pa3znen 1. ®u3nka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®u3uka — Hayka o npupozae. Hayunesle METONBI MO3HAHUS OKPYXKAIOIIETO
mupa. Ponp »3kcrepuMeHTa M TEOpUM B IIPOLIECCE IIO3HAHUS IPUPOJBI.
DKCIEpUMEHT B (PU3HUKE.

MopenupoBanue (U3NUECKUX SIBJIEHUM U npoleccoB. HayuHble runoTessl.
duznveckue 3aKOHbI U TEOPUH. [ paHUIIbI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb 1 MecTo ¢pusuku B OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannyeckoe ABmkeHne. OTHOCUTEIHPHOCTh MEXaHUYECKOT'O JIBUKCHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHAsT CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOYKH, UX MPOCKIIMU HA OCH CHUCTEMbl KOOpJWHAT.
CiioxxeHue nepemMenieHnil U CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMXKeHue. [ 'paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS, NYyTH U IEepEeMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TasieHrne. Y CKOpeHHE CBOOOIHOTO MaACHUS.

KpuBonuueitnoe nBuxeHue. JIBIKEHHME MaTEpUAIBHOM TOYKH TIO
OKPYKHOCTH C IIOCTOSSHHOM 10 MOXYJIK0 CKOPOCTBHO. YTJOBas CKOPOCTb,
JTuHeWHas ckopocTh. Ilepuon m yacrora oOpamieHus. lLleHTpocTpemMuTeabHOE
YCKOpEHHE.

TexHuyeckue yCTpONUCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeauH.

Jlemoncmpayuu

Mojienb CUCTEMBI OTCUETA, MIUTFOCTPALNS KHHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeobpazoBanyie ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO MOJI YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Hamnpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenune HepaBHOMEPHOTO IBUKEHUS C LIEIIBIO ONPEAETICHNS] MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOWIEHUS MEXKAY IYTSAMH, NMPOUIACHHBIMU TEIOM 3a
IIOCJIEIOBATEIBHBIC PABHBIE MPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JIBWKEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocutenvbHOCTH [amunesa. Ilepseii  3akoH  Hbrotona.
NHepuuaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uiuu cuii. Bropoit 3akon Herotona
JUIs. MaTepUanbHON Touku. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BceMHpHOro TsroreHus. Cuna Tsokectd. IlepBas kocmumyeckas
CKOpOCTBb.

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

Tpenne. Buapl TpeHus (MOKOs, CKOJIbKEHUsA, KaueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Koadduiment
TpeHus. Cuia CONpOTUBIICHMS NPU JBUKEHUU Tela B )KUJIKOCTH WM rase.

[ToctynaTenbHoe U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaumieHus. [lmeuo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuyeckue yCcTpOMCTBA M IIPAKTMUYECKOE NMPUMEHEHME: MOMIUUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuu.

CpaBHeHHE Macc B3aMMOJACHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHna.

N3smepenue cu.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHHE CHUJT TPEHUSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.



VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3yuyenue aBMKEHUS OpyCKa M0 HAKJIOHHOMW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pE3UHOBOM 00pasle, OT UX AePopMarLi.

HccenenoBanue yclnoBHMI paBHOBECHsI TBEPAOTO TeJld, MMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMiynbc MarepuanbHOW TOYKH (Tesla), CUCTEMbl MaTE€pUAlbHBIX TOYEK.
MMItynbsC CWiIBl 1 M3MEHEHHME MMITYJIbCa Teja. 3aKOH COXPAaHEHHs HMMITYJIbCA.
PeakTuBHOE IBMXKEHHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunetnueckass sHeprusi MaTepHajbHOM TOYKU. TeopemMa 00 M3MEHEHHH
KHHETHYECKOW SHEPTUH.

[loTeHnmanbHass  JHEPrUs. [loTteHnmanbHass  dHEpPrus  YHIpyro
nepopmupoBaHHOil npyxkuHbl. [loTeHIManbHas SHeprus Tena BOIU3U
ITOBEPXHOCTHU 3EMIIH.

[loTeHumanbHple W HENOTEHUUANbHble  cuibl. CBsS3b  pabOTHI
HENOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOM 3HEPIUU CUCTEMBI TEIN.
3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTpoucTBa U MPAKTHUECKOE MTPUMEHEHUE: BOAOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBM)KECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKCHUE.

[lepexoa NOTEHIMAILHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne aGCOMIOTHO HEYNPYTOro yjaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

NccnenoBanue cBsizu pabOThI CUIIbI C K3MEHEHUEM MEXaHUYECKON SHEPTUU
TE€JIa Ha IIPUMEpE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Pa3znes 3. MousiekyasipHasi pu3UKa U TEPMOJUHAMHUKA
Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUHU U UX OTIBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. Huddysus. Xapakrtep IBUKEHUS U
B3aMMOJEHUCTBUS YACTHUIl BEHIECTBA. MOJENM CTPOEHHUS Ta30B, KUAKOCTEU M



TBEPIBIX TeJl U O0OBSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojelei. Macca
u pazMmepbl Mosekyn. KonnmdecTBo BemectBa. [locTtostHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp
Llenbcus.

Mopgens wuaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETHUYECKOW TEOPUH HcalbHOro rasa. AOCOJIOTHAs TeMmIeparypa Kak Mepa
CpEIHEW KWHETUYECKOM HEPTUM TEIUIOBOrO JBMXEHMS 4dactul rasa. lllkana
temneparyp KensBuna. ['a3oBele  3akoHbl.  YpaBHeHne MenzaeneeBa—
Kunaneitpona. 3akon Jlanbrona. M3ompoiiecchl B ueaaibHOM ra3e ¢ HOCTOSSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHE  HU30IMPOLIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, 10Ka3bIBAIOLIUE JUCKPETHOE CTPOEHHUE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COECUHEHUM.

OnbITel 110 1P PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OneITsl, JTOKa3bIBAIOIIIHE CYILIECTBOBAHME MEXMOJIEKYJIISIPHOTO
B3aUMOJICCTBHUSI.

Mopaenb, WTIOCTpUpYIOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOUIUE YpPaBHEHUE COCTOSHHMS HACAIBHOIO rasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIACCHOW KOMHAaTe HA OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanue  3aBUCUMOCTH — MEXAYy — [apaMeTpaMud  COCTOSIHMS
pa3pexKEHHOro rasa.

Tema 2. OcHoevl mepmoouHamuxu

TepMoanHamMuueckas cucteMa. BHyTpeHHsIs1 DHEPTHs TEPMOAUHAMUYECKON
CUCTeMBbl U cmocoObl €€ wu3MeHeHus. KomudecTBO TeroTel W paboTa.
BHyTpeHHss 3HEpryusi 0OJHOATOMHOI'O MAEANBHOrO rasa. Buasl Temonepenaun:
TEIUIONPOBOJHOCTh,  KOHBEKLMS, HW3JIy4eHHE. YJeJIbHas TEIJIOEMKOCTh
BenecTBa. KoanmdecTBo TEMI0TH IpH TeIionepeaaye.

[Tonsitue 00 ammabatHOM mnporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHre epBOro 3aKkoHa TEPMOJAMHAMHUKHU K u3ompoieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.



Bropoii 3akon TepmoguHamMuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBble  mammubl.  [IpuHUOMNBL  EWCTBUS  TEIUJIOBBIX — MAIIIMH.
[IpeoOpa3zoBanusi SHEPTUH B TEIUIOBBIX MammHaX. KoaddUIMEHT Moe3HOTro
newcTBus TeruioBod MamuHbL. [{ukn KapHo u ero xoaddumueHT mosie3Horo
JEUCTBUA. DKOJIOTHUECKUE MPOOJIEMbI TETUIOAHEPTETUKH.

Texnuueckue ycTpoMcTBAa M NPAKTUYECKOE NPUMEHEHHUE: JABUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEH SHEPTHH Tella MPU COBEPIIICHUU PaOOTHI: BBIJIET
npoOku U3 OYyTBUIKM TOJ| ICUCTBHEM CXKATOTO BO3JyXa, HarpeBaHue >pupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

WN3meHenue  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TEeIIonepeaaye.

OnpiT 1o aanabaTHOMY pacCHIMPEHUIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOTO JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoswvie nepexoonl

[TapoobOpazoBanue u koHaeHcaius. cnapenue u kuneHue. AGCoJIOTHAS U
OTHOCHUTENIbHASL BIIAXKHOCTh BO31yXa. HachkimeHHblid map. YaenbHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe temo. Kpucrammueckue u amopdHbie Teiaa. AHU30TPOMUS
cBoMcTB KpucTamwioB. JKungkue kpuctamibl. COBpEMEHHBIE MaTEepUAIbI.
[InaBneHue u KpucTau3anus. Y neapHas Teriora miasiaeHus. Cyomumanus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuyeckre ycTpoWcTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOITYUYEHHS] COBPEMEHHBIX MaTEpPHUAJIOB,
B TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMoHcTpalusi KpuCTasioB.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO3yXa.



Paznen 4. DjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

DnexTpuzanus Tel. ODIeKTpUYecKuid 3apsia. JIBa BHIA AIEKTPUYECKUX
3apAnoB. 1IpOBOAHUKH, AUAIEKTPUKU U IMOJIYIPOBOJHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. ToudeuHbI SIEKTpUYECKUN
3apsii. Daekrpuueckoe noiie. Hanpsok€HHOCTE AiekTpudeckoro mois. [punnun
CYyHEPHO3ULIHAH dIIEKTPUIECKUX NOJIeH. JIMHNNA HanpsHKEHHOCTH 3JIEKTPUYECKOTO
TTOJISL.

PaGora cun anekrpocraruueckoro moissa. [lorennman.  PasnocTh
IOTCHIMANIOB. [IpOBONHUKM U JOUANEKTPUKA B IJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpryeckast MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTD TTOCKOTO
KOHJIEHCATOpa. DHEPIHs 3apsKEHHOI0 KOHAEHCaTopa.

TexHuueckne yCTpOMCTBA U IPAKTUYECKOE IMPUMEHEHHUE: JIJIEKTPOCKOIL,
AJIEKTPOMETP, 3JIEKTPOCTaTUYECKash 3allMTa, 3a3€MJIEHHE 3JIEKTPONPHUOOpPOB,
KOHJIEHCATOp, KOTIMPOBAJIBHBIN anmapar, CTpPyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII I€UCTBUS SJIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIM3IIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONAIU
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUBJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpedax

DJIEKTPUUECKUM TOK. YCJOBHS CYLIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Hctounuku Toka. Cuina Toka. [IocTOSTHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DNEKTPUYECKOE CONMPOTUBJIECHUE. YIEIBHOE CONPOTHUBIICHHE BEILECTBA.
[TocnenoBarenbHOE, TApAIENIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOTHUKOB.

PabGora »snexktpuyeckoro Toka. 3akoH JDkoynga—Jlenuna. MoiHOCTh
AIEKTPUYECKOTO TOKA.



DJIEKTPOJIBUKYIAs CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOM) 3iekTpuueckoil 1nenu. Kopotkoe
3aMBbIKaHHE.

DneKkTpoHHass MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[lomynpoBonuuku. CoOCTBEeHHas W TNpUMECHas  MPOBOJUMOCTH
OJIynpoBOAHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpuYecKuid TOK B PAcTBOpaxX M  paciuiaBax 3JIEKTPOIUTOB.
DNEKTPOIINTHYECKAS TUCCOUALUS. DIEKTPOIIN3.

Onexktpudyeckuid TOK B razax. CamMoCTOSATENbHBI U HECAMOCTOSTEIbHBIN
pazpsa. Monuus. [1nazma.

TexHuyeckre yCTpOMCTBA M IMPAKTUYECKOE IIPUMEHEHHE: aMIIEPMETP,
BOJIETMETP, PEOCTaT, MCTOUYHUKU TOKA, 3JIEKTPOHArpEeBaTENIbHbIE NPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTUBIEHUS, BaKyyMHbIN
IO, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYPOBOIHUKOBBIN 11O/, TajdbBaHUKA.

Jlemoncmpayuu

N3mepenne cUilbl TOKA U HaNIPSKEHUSL.

3aBUCHUMOCTh CONPOTUBIICHUS! HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUTOLIAAM MONIEPEYHOIO CEYEHUSI U MaTepHaIa.

CmemanHOE COeIMHEHUE ITPOBOAHUKOB.

[IpsiMmoe wu3MmepeHue HNEKTpOABUKYIIEH Ccuibl. KopoTkoe 3amMbikaHHe
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

NckpoBoil pa3psaa U IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenune cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepenne IeKTpOABIKYILIEH CHUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBJIECHUSI.

HaOmronenue anexTposusa.

MeknpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kjacce oCyIecTBIsIETCS €
y4€TOM COJIepKATEIbHBIX MEXKIPEIMETHBIX CBSI3ed C KypcaMHU MaTe€MaTHKH,
OMOJIOTUH, XUMUH, FreoTpaduu U TEXHOJIOTHUH.



Meoswxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METO0B HAY4YHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUNOTE3a, PU3NUECKasi BEIMYMHA, 3aKOH,
Teopus, HAOIIOCHHE, SIKCIIEPUMEHT, MOJICTTUPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: penieHUE CHUCTEMbl YpaBHEHUM, JHHEHHas QyHKUIHS,
napabona, runep0Ooiia, ux rpadMKu U CBOMCTBA, TPUTOHOMETpUUYECKHUE (DYHKIIUU:
CUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI M UX NPOEKINN HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B )KUBOH npupoae, iuddysus, ocMmoc,
TEIUIOOOMEH  JKMBBIX  OpPraHM3MOB  (BHABI  TEIUIONEpeNadyH, TerIOBOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUS B )KUBOM IPUPO/IE.

Xumus: DUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJISIPHAS Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TE, JKUIKOCTEN
Y Ta30B, JICKTPUYECKHE CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS TUCCOLHUALIMS,
rajbBaHHUKA.

I'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHHUKE, MOIIIMIIHUKH, HCIIOJB30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET M APYTrHE), ABUTrATEb BHYTPEHHETO
CropaHus, TnapoBas TypOMHa, OBITOBOM XOJOIWIBHHUK, KOHJUIIUOHED,
TEXHOJIOTMM  TOJy4€HUs COBPEMEHHBIX MATEpPUAIOB, B TOM  YHUCIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3a1IUTa, 3a3€MIICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM NPUHTEP, DJIEKTPOHArpeBaTe/IbHBIC
MPUOOPBI, FTEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KITACC

Paznen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

IlocTtossHHble MaruuThl. B3amMmoaelcTBHUE IIOCTOSIHHBIX  MAarHMTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIUMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHUKM MarHUTHOM MHIAyKUMU. KapTuHa TUMHUN MarHUTHON
WHYKIWH TOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHoe T0J€ MPOBOJHMKA C TOKOM. KapThHa JWHUM HMHAYKIUU
MarHMTHOTO TOJIS JJIMHHOTO TMPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOAHUKA, KAaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTere mpoBOAHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.



Cuna JlopeHna, e€ MOayiabp W HampabieHue. JIBH)KeHHE 3apsyKeHHOUN
YacTHI[bl B OJJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

SIBneHHE DIEKTPOMAarHWTHOM MHAYKIHMH. [IOTOK BEKTOpa MarHUTHOU
MHIYKUUU. OJEKTPOABIKYILNAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykunu @apanest.

BuxpeBoe anekTpuyeckoe moje. DNEKTPOABUKYIIAS CUJAa WHIYKIUU B
IIPOBOJAHUKE, IBUKYILEMCS ITOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBJIEHWE CaMOMHAYKIMH. OJIEKTPOABMXKYIAs CHUia
CaMOMHIYKIIUH.

OHeprust MarHUTHOTO IOJISI KaTYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MarHuThl, 3JIEKTPOMAarHUThl, 3JIEKTPOJBUraTEllb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTHUL, UHIYKI[MOHHAS I1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHHE HIIEKTPOHHOI'O ITyYKa MATHUTHBIM I1OJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumogericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

[Ipasuo Jlenua.

3aBUCUMOCTB 3JIEKTPOIBHIKYIIEHN CHUIIBI UHAYKIMU OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

Hccnenoanue neMCTBUS IOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIAH.

Pa3nen 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA
KonebGarenbnass cucrema. CBOOOJIHBIE MEXaHHYECKHE KOJICOaHMUS.
["apmonnueckue konedbanus. Ilepuon, yactora, aMruTyna u ¢asza KojeOaHUM.
[IpyxrHHBIN MassTHUK. MaTemMaTU4eCKU MassTHUK. Y paBHEHUE TAPMOHUYECKUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJIEOaHUSX.



KoneOarenbubiit kOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJeOaHUS B
UICAJIbHOM KOJIE€0aTeIbHOM KOHTYpe. AHAIOTHA MEXIy MEXaHMYECKUMH U
AIIEKTpOMAarHuTHeIMU KosieOanusimu. dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUM B UJICATHHOM KOJIEOATEIHHOM KOHTYDE.

IIpencraBnenre 0  3aryxammux  KoieOaHUsX.  BbIHyXJIeHHBbIE
MeXxaHu4yeckue KojeOaHusa. Pe3oHaHc. BbIHyXIE€HHBIE 3JIEKTPOMATHUTHbBIE
KOJIeOaHUsl.

[lepemennblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKa U
HaIPSHKCHUS.

Tpanchopmarop. [IpousBoacTBO,  mepemadya U NOTpedsIeHUE
DNEKTPUYECKOM  DHEPIrUHM. OKOJOTHYECKME PUCKH TPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa MCIoNb30BaHUS 3JIEKTPOIHEPIUU B MOBCEIHEBHON
KU3HH.

TexHnueckue yCcTpOMCTBA M NPAKTUYECKOE ITPUMEHEHHUE: IEKTPUUECKUAN
3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, JUHUU JIEKTpoIepe1ay.

Jlemoncmpayuu

UccnenoBanue mapamMeTpoB KoJeOaTEIbHONW CHUCTEMBI (MPYKUHHBINA WU
MaTeMaTUYECKUN MasiTHUK).

Hab6nronenue 3atyxarmmmx KojaeOaHmii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezoHanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcmunorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HAIIPSKEHUST OT BPEMEHM)
JUIS 3IIEKTPOMAarHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mnoclienoBaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii sxcnepumenm, nabopamopuvie padomoi

HccnenoBanue 3aBUCUMOCTH IEPHOIA MAJIBIX KOJICOaHUM Tpy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnegoBanne TmepeMEHHOTO TOKa B IeNM W3  [OCJEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJHBI, ycnoBusi pacnpoctpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss U JjauHa BOJHBL [lomepedHble W MPOAOJIbHBIE BOJIHBI.
WNurepdepenius u Auppakiuus MEXaHU4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.



DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHUSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3anmHuass opueHTanus BekTopoB E, B, V B 31eKTpOMarHuTHOM BOJIHE.
CBoiicTBa JEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alius,
mudpakmus, uaTepdeperimsi. CKOpOCTh AIEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJH. [[puMeHeHne 3JIeKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUAcHUA. Pagnonokanus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHHYeCcKne YCTPOWCTBA U IMPAKTUYECKOE IMPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBas JIUArHOCTMKA B TEXHUKE W MEOULMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue u pacCIpPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Kone6mromieecst Teo Kak HCTOYHUK 3BYKa.

Hab6nronenue otpaxkeHus: U IpeOMIICHUSI MEXaHHYECKUX BOJIH.

Hab6nronenue nntepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3u rpOMKOCTU 3BYKAa M BBICOTHI TOHA C aMIUIMTYJION U
4acTOTOM KOJeOaHUIA.

HUccnegoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)KCHME,
MpesnioMJIeHUE, NoJsipu3anus, Tudpakuus, uHTephepeHus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. I[IpsMonuHEiHOE pacpOCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHue n3odpaxkeHuii B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpENOMJICHUS CBeTa. AOCOIIOTHBIN
nokasarens npenomiieHus. [lonnoe BHyTpeHHee oTpaxenue. [IpenensHbiin yron
MOJIHOTO BHYTPEHHETO OTPAYKECHUS.

JTucrtiepcus cBera. CIIoXKHBIN cocTaB 6eoro ceera. LlBer.

ColOuparomie ¥ pacceuBarolye JuH3bL. ToHKass auH3a. POKyCHOE
paccTosiHUE U ONTHYEcKas cuiia TOHKOW JHH3bI. [locTpoenne n3zoOpaxkeHuil B
coOMparoIIX U pPacCEMBAIOIINX JInH3aX. DOopMyIia TOHKOH JIMH3BI. Y BETUYCHHE,
JTaBaeMoO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBas onrtuka. UaTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMOCHUS MAaKCUMyMOB M MHUHUMYMOB B HWHTEp(EpEHIIMOHHOM
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.



Hudpakuus cBera. JudpaxkuuonHas pemérka. YciioBUe HaOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TIpH TMAaJ€HHUM MOHOXPOMAaTHYECKOIO CBETAa Ha
IU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIa,
doToarnmapaT, MPOEKIMOHHBINA ammapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssmMonuHeHOE pacnpOCTpaHECHHE, OTPAXKEHUE U TPEIIOMJICHUE CBETA.
OnTuyeckue MpudOpPHI.

[TomHOe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOAA.

UccnenoBanue cBOMCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomy4yenue cnekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

Hab6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue nokazaresns npeoMIeHUs CTeKIIa.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH

['paHuiibl TPUMEHUMOCTH  KJIIACCHMYECKOM  MexaHuku. IlocTtynater
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETAa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILITEIHA.

OTHOCUTENIBHOCTh ~ OJJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJINHBL.

DHeprusi U UMINYJIbC PEIATUBUCTCKON YaCTHIIBI.

CB43b MacCchl C DJHEpPruel W HMIYJIbCOM PEIISITUBUCTCKOM YaCTHUIBI.
DHeprus MoKosl.

Paznen 7. KantoBas pusuka
Tema 1. Dnemenmuvt K6aHmMoB0OU ONMUKU
®otonbl. @opmyna Ilnanka cBA3M 3HEpruu (POTOHA C €ro YaCTOTOM.
DOHeprusi 1 UMNyJbC (HOTOHA.



OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl GoTodrdhdekra. YpapHenue DitHireriHa g dotoddpdexra. «Kpacnas
rpanuna» porosddexra.

JlaBmenne cBera. OnpiThl 1. H. JIeGenena.

XHUMHYECKOE JICUCTBUE CBETA.

TexHuueckue ycTpoWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
doromaTuuk, conHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®o1or(h(PexT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHelIHEro Gpotoaddekra.

Cseronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHuwe W MOIIOILIEHHE
(GOTOHOB TpU TEpPEeXoje aTroMa C OAHOTO YPOBHSI PHEPTrUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToOMa BOJIOPO/Ia.

BonnoBeie cBorictBa wactuu. Bonuel ne bpoung. KopmyckynspHo-
BOJIHOBOU AyaJlu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3IyYEHHUE.

TexHuyeckre ycTponcTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHaJu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ha6nronenue muueituaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CJIOXKHOCTh CTpPOCHHs sjpa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1o  ompeneneHu0  cocTaBa
paanoakTuBHOTO w3MydeHus. CBoicTtBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue pagnoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hyknonnas monens siapa [eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DJIEKTpPOHHBIH W TO3UTPOHHBIA Oera-pacman. ['amma-
M3iIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.



DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JlepexT maccsl spa.

SAnepnsbie peakuuu. [lenenue u CUHTE3 AIEp.

SAnepurrit peakrop. Tepmosinepusiii cuaTe3. [IpoOiaemMbl M TIEPCTIEKTUBEI
SICPHON SHEPreTUKU. DKOJOTUUECKUE ACTICKTHI SIIEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertonabl HaOJIIOICHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTAIbHBIE B3aWMOJICHCTBUS. EIWHCTBO (DU3MYECKOW KapTHHBI
MHpa.

TexHudecknue yCTPOMCTBA M IPAKTUYECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BuiibcoHa, siiepHbIit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTurK MOHUBUPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuwl

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMHUH.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCThb. McTtounuk sHepruu ConHua U 3BE3Z.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CIIEKTpalbHbIM KJIacc —
CBETUMOCTB». 3BE3/bI INIABHOM IMOCIIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE TPEACTABICHUS O IPOUCXOKACHUU U 3BoMonnK CoJIHIIA U
3BE31. DTanbl >KU3HU 3BE3 .

Muieunsiii [Iyte — Hama ['amaktuka. [lonoxxenue u aBuxenne CoyHIA B
lNanaktuke. Tunel ranakTuk. Pagroranaktuky v kBa3zapel. UEpHBIE IBIPHI B A1pax
rajakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa66ma. PazGeranwue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe usinydeHue.

MacmraOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus

HaOmnronenust HEBOOpYKEHHBIM TJIa30M € UCTI0JIb30BAHUEM KOMITBIOTEPHBIX
NPUWIOKEHUN JUIsl  ONpeACsiCHUs TOJOKEHUsT HEOECHhIX OOBEKTOB Ha



KOHKPETHYIO J1aTy: OCHOBHBIE co03Be31usi CEBEpHOIro IMOIyIIapusi M SIPKUE
3BE3IEI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeuydoro [lyTu.

O0o0mariiee NOBTOpeHUE

Ponp ¢u3ukum u acTpoHOMHUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COITMAJILHOM W JTHYEeCKOW cdepax IesTebHOCTH 4YeJOoBeKa, POJb M MECTO
GU3NKK W aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MHUpPA, POJIb
¢dusndeckoil Teopur B GOPMHUPOBAHUH TPEICTABICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (U3MYECKOW KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MIPEJACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIE CBSA3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 Ki1acce oCyliecTBIIsIETCS €
YYETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBS3€M C Kypcamyd MaTE€MaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmusi, CBI3aHHBIC ¢ U3YYEHUEM METOJIOB HAyYHOTO
MO3HAHMS: SABJICHUE, HAYYHBIM (DAKT, rurnoresa, puznueckas BeTWYHHA, 3aKOH,
TEeOpusi, HAOIIOJICHNUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl YPABHECHHUH, TPUTOHOMETPUYECKUE
byHKIUU: CHHYC, KOCHHYC, TAHTEHC, KOTaHT'€HC, OCHOBHOE€
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOCKIIMA HA OCH KOOPJAUHAT,
CIIO’)KEHHE BEKTOPOB, TMPOU3BOJHBIE JJIEMEHTAPHBIX (YHKIUH, MPU3HAKU
mo00us TPEyTOJILHUKOB, ONIPEIeICHUE TUIOIAIU TUIOCKUX uryp u oobéma Ter.

buonocus: >nekTpudeckue SBJICHUS B KMBOW TPUPOJE, KOJeOaTeIbHBIC
JIBUKECHUS B )KUBOM MIPUPOJIC, ONITUYECKHUE SIBJICHUS B )KUBOW IPUPOJE, NCUCTBUE
paauaiy Ha )KMBbIE OPraHW3MBl.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa
TBEPIBIX TEJA, MEXaHU3Mbl O0pa30BaHUSl KPUCTAUIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: wmarHWTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
dboToCchEMKA 3eMHOM IMMOBEPXHOCTH, IIPEACKA3aHUE 3EMJIICTPSCCHHIM.

Texnonocus: NWHUM DBIEKTpONEpenad, TeHEepaTop MEPEMEHHOr0 TOKa,
3JIEKTPOIBUTATEIIb, MHAYKIIMOHHAA ME€Yb, pajap, paaguonpuEéMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, mMpOeKIIMOHHBIN anmapaT, BOJOKOHHAsS ONTHKA,
coJIHeuHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHoro npeamera «Pu3nKa» HA YPOBHE CPEIHErO OOIIETO
oOpazoBanus (6a30BBIN YPOBEHB) TOKHO 00ECIICYUTH JOCTIKEHHUE CIICTYIOTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHHUS Yy4eOHOTro mpeamera «Du3UKa»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYarolIuxcs
PYKOBOJICTBOBAThCSl  CPOPMUPOBAHHOM BHYTPEHHEH TMO3UIIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA,
paclIpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IIpoIlecce
peanu3aliui OCHOBHBIX HAINpaBJICHUN BOCIUTATENIbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH I'PAXKIAHCKOM MO3UITUU 00YyUAIOIIErocs KaKk aKTUBHOTO
Y OTBETCTBEHHOT'O YWJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUECKUX T'yMaHUCTUUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B HHTEPECAX TPaKIaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHON OpraHU3AIlNY;

YMEHHE  B3aMMOJICUCTBOBATH C  COIMAJIbHBIMU  WHCTUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKTaHCKOH UJICHTUYHOCTH,
NaTPpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIIEHWBATh CUTYAIlUI0 W MPUHUMATh OCO3HAHHBIE PEIIEHUS,
OPHUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHUCIIE B
NEATEIbHOCTU YYEHOI0;

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy IYIIIErO;



4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs OCTETUKY HAyIHOTO
TBOPYECTBA, MPUCYIIETO GUZNIECKON HAYKE;

5) Tpy10BOr0 BOCHIMTAHUS:

MHTEpEC K pa3iuyHbIM chepaMm npodecCHOHATBHON eATeIbHOCTH, B TOM
quClie CBS3aHHBIM C (PU3UKON W TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymield mpodeccuu W pealin30BBIBATH COOCTBEHHBIC >KU3HEHHbBIE
TUTaHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) IK0JIOrHYECKOro BOCIIMTAHHSA:

c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphI, OCO3HAHHE TI00ATHHOTO
XapakTepa 3KOJOTHIECKHUX TpooIeM;

IUIAaHUPOBAHUE U OCYLIECTBJICHHWE JCHCTBUI B OKpYyXKalolled cpene Ha
OCHOBE 3HaHUS 1IeJIel yCTOMYNBOrO pa3BUTHS Y€JIOBEUECTBA;

paclIipeHre OMbITa JEATEIbHOCTH 3KOJOTMYECKON HalpaBiICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS GUZNUECKON HAYKU;

OCO3HaHWE IEHHOCTH HAyYHOW NeATeIhbHOCTH, TOTOBHOCTH B IpoIliecce
M3y4YeHUS (PU3UKKM  OCYHIECTBISATH MPOSKTHYID U  HCCIEIOBATEIBCKYIO
AeSTeNbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA
ba3oBble 1ornyeckue AecTBUA:
CaMOCTOSTENIbHO  (popMylIHUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENETATh LENN JEATEILHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JTOCTUXKECHUS,
BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YUETOM aHalIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JI€SITEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE
PE3yJIbTATOB LIENSIM, OLICHUBATh PUCKU MOCIIEICTBUN NEATEIBHOCTH;



KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBareibckue 1eiCTBUS:

BJIa/ICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMU MOHSATUSMU U METOJIaMU
bu3nuecKoil HayKu;

BJIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIIEOBATEIbCKOM M MPOEKTHOU
JESTeIbHOCTY B 00NMacTH (PHU3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY ITOUCKY METOIOB PELICHUS 3a/1a4 (PU3UIECKOTO COJIEPKaHus,
MPUMEHEHUIO PA3IUYHBIX METOJIOB MTO3HAHUS,

BJIQJCTh BHUJAMH JEATEILHOCTH [0 TOJYyYEHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAlNM, MPEoOpPa30BaHUI0 M TMPUMEHEHHIO B Pa3jMYHBIX y4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PEeIlCHUs, HAXOJUTh apTyMEHTHI ISl JJOKa3aTelIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3WPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OIIEHUBAaTh WX JIOCTOBEPHOCTH, IMPOTHO3HPOBATH HM3MEHEHHUE B
HOBBIX YCIIOBUSX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJadydl B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3HUKHY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh TEPEHOCUTh 3HaHWS 10 (U3HKE B MPAKTUYECKYIO 0O0IacTh
KU3HEACSITEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTrHHAIBHBIC TOAXOIBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMU MOJTy4YeHUs HHGOPMAINHN (PU3NIECKOTO COJEPIKAHMS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBISATH MOUCK, aHAJH3,
CUCTEeMAaTHU3AIMI0 U MHTEPIPETAII0 HHPOPMAIMH PA3IUYHBIX BUIOB U (POpM
NPECTABICHNUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIh30BaTh CpEACTBa HMH(POPMAIMOHHBIX W  KOMMYHUKAITMOHHBIX
TEXHOJIOTUH B PEIIICHUN KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AITMOHHBIX
3a7a4 ¢ CcOOJIIoJicHuEeM TpeOOBaHUM SPrOHOMMKH, TEXHUKH O€30MacHOCTH,
THUTHUEHBI, PECypcoCOEepeKeHHs, TPABOBBIX W OJTHUYECKUX HOPM, HOPM
nH(})OpPMAITMOHHOU 0€301TaCHOCTH;



Co3/71aBaTh TEKCThl (PU3UUYECKOTO COJEPKaHMsS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3zHaueHuss UWHPOpMAIMM U 1EJIeBOM  ayAUTOpUHU, BBIOUpas
ONTHMAJIBHYIO0 (POPMY MPEACTABICHUS U BU3YyaTU3AIIAH.

KoMMyHHKaTHBHBIC YHHBEpPCAIbHBIC Y4eOHbIe JeHCTBUA:

OCYIIECTBIATh OOLIEHHME HAa Yypokax (U3MKK U BO BHEYPOUHOU
NEeATEINbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd W CMAT4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIIB30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U UCIIOJI30BATh PEUMYIIIECTBA KOMaHAHOW U HHIMBH1yaJIbHON
paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN Ka)KJI0I'0 YJI€HA KOJUICKTUBA;

IIPUHUMATh LE€JIU COBMECTHOM JCATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA 110 €€ JNOCTHKEHHUIO: COCTABIATH IUIAH ACHCTBU,
pacupenensaTb pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIATh PE3YJIbTAThI
COBMECTHOU padoThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJAa M KAXKIOI0 y4YaCTHHUKA KOMAaHIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLICHUBATH HJIEH C IO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKe€HUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1eliCcTBUSA
Camoopranusanus:

CaMOCTOSTEIIEHO OCYIIECTBIIATH TO3HABATEIBHYIO ACATEIBHOCTD B 00IaCTH
(GU3NKKH W aCTPOHOMHUH, BBIABJISATH NPOOJIEMBI, CTaBUTh W (POPMYIHPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSTEIILHO COCTABJIATH TUIAH PEIICHUS PACUETHBIX M KaYCCTBEHHBIX
3a/a4, TUIaH BBHITIOJHEHUS TPAKTHYECKOW pabOThl ¢ YYETOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUMH;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacHIMpATh PaMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHIM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, Opath Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;



OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO IPYAUIMU B 00J1acTU
(U3HKH, TOCTOSTHHO TTOBBINIATH CBOM 00pa30BaTEIIbHBIN U KYIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIA HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JIE€ATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BIIQJICTh HABBIKAMH TIO3HABATEIHHON pediekcMr Kak OCO3HAHMS
COBEPIIIAEMBIX JIEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, MX PE3YIbTATOB H
OCHOBAaHMIA;

UCIIOJIb30BAaTh MPUEMBI PEIICKCUU ISl OIICHKU CUTYallUH, BBIOOpa BEPHOTO
pelIeHMUS;

YMETh OIICHWBATh PUCKH W CBOCBPEMEHHO IMPUHUMATH PEIICHUS IO WX
CHUKEHHUIO;

OPUHUMATh MOTHMBBI W apryMEHTBhI JIPYTUX TPU aHAJIU3€ pPe3yJIbTaToB
NEeSITeHbHOCTH;

IpPUHUMATh ce0sl, MOHUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TPU aHAJN3e PE3yJIbTaTOB
NEeSATETHPHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIHUOKH.

B nporecce gocTrkeHuss TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MTPOTPaAMMBI
no Qusuke s YpPOBHS cpeaHero oOmiero oOpa3oBaHUs Yy OOyYaromuxcs

COBEPIIICHCTBYETCS OMOITMOHAIIBHBIN WHTEJUICKT, TIPEAOJIarafo A
c(hOpMUPOBAHHOCTH:
CaMOCO3HaHUS,  BKIIOYAIOMIETO  CIOCOOHOCTh  MOHHMMATh  CBOE

HSMOLIMOHAIIBHOE COCTOSIHUE, BUJETh HAMpaBlE€HUS pa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSAM U IPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTMBALIMH, BKIIFOYAIOIIEH CTPEMIIEHHE K JTOCTUKEHUIO LEIH
U yCcrexy, ONTUMHU3M, HUHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATH UCXO/Sl U3 CBOUX
BO3MO>KHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHUE APYTUX, YYUTHIBATH €T0 MIPHU OCYIIECTBICHUHU OOIIEHUS, CHOCOOHOCTh
K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPaUBAaTh
OTHOUIEHUS C APYTUMHU JIOJbMU, 3a00TUTHCA, MPOSBIIATh UHTEPEC U pa3peiiaTh
KOH(JIUKTHI.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpenMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y 00OYyYaIOIIUXCSl YMEHUI:

JE€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBaTh TPAHULBI TPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuaibHas TOYKa, MHEpLMAJIbHAs CHUCTEMa OTCuéTa, aOCOJIOTHO TBEPAOE
TEJN0, WJCAJBHBIN a3, MOAEIN CTPOEHUS Ia30OB, >KMJIKOCTEW W TBEPABIX TeEI,
TOYEYHBIN 3JIEKTPUUECKUN 3aps]l IPU pelIeHUH (PU3UUECKUX 3a/a4;

pacro3HaBaTh (PU3NYECKUE ABJICHUS (MPOLECCHl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXAaHHKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE
JIBUKEHHE, CBOOOJHOE MaJ€HUE TeJ, JBHKEHUE IO OKPYKHOCTH, MHEPLHUA,
B3auMojeiicteue Tten, AuPQy3us, OpOyHOBCKOE JABUKEHHE, CTPOCHHE
KUAKOCTEH W TBEPIBIX TeJ, HM3MEHEHHE O00bEMA Ten TMpU HarpeBaHUU
(oxJ1aXxeHNUN), TEIJIOBOE paBHOBECHE, HMCIIApPEHHE, KOHACHCALUA, IUIaBJICHUE,
KpUCTaUIA3aLUs, KUTIEHUE, BIAXKHOCTh BO3yXa, OBBILICHNE 1aBJICHUS T'a3a IIPU
€ro HarpeBaHUU B 3aKPBITOM COCY/I€, CBSA3b MEXKy TapaMeTpaMU COCTOSIHUS ra3a
B M30IIpolieccax, MIEKTPU3aLus TeJ, B3aUMOICHCTBUE 3apsI0B;

OMKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJMHATA, MyTbh, MEPEMELICHUE, CKOPOCTh, YCKOpPEHHME, Macca Tela, Cuia,
UMITYJIbC T€JIa, KHHETUYECKAsl SHEPT U, NOTCHIMAIbHAS SHEPI s, MEXaHUUYECKas
paboTa, MeXaHMuYecKass MOUIHOCTb; IPU ONHUCAHUM NPABUIBHO TPAKTOBATH
(U3MUECKUIl CMBIC UCIHOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W EAUHUIBI,
HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUYECKYIO BEJIUUUHY C IPYTUMU
BEJIMYMHAMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUJIOBBIC SBIICHHS,
UCTIOJIb3Ysl (PU3MUYECKHE BEJIUMYMHBL: JABJIEHUE Tra3a, TeMIlepaTypa, CpeIHss
KUHETUYECKast SHEPTHUS Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJE3HOTO JEUCTBHUSI TEIUIOBOTO
JBUTATENsI; TPU ONUCAHUU TMPaBUIBHO TPAKTOBATh (PU3WYECKUA CMBICT
UCIOJIb3yeMbIX BEJIMYUH, UX OOO03HAUEHUSA M €IUHULBI, HAXOAUTH (HOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAM;



ONMUCBHIBATh  M3YYEHHBIE  DJEKTPUYECKUME  CBOMCTBA  BEUIECTBA U
ANIEKTPUYECKUE SBICHUS (MPOLECCHI), HUCIMOJIb3Ysl (PU3MUECKHE BEJIUYUHBI:
AIEKTPUUYECKUH 3apsiii, STEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIsl, TOTEHIUAT,
Pa3HOCTh MOTEHIMAJIOB; MPU OMHCAHWUU MPABWIBHO TPAKTOBAaTh (HU3UUYECKUI
CMBICJI HCTIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W €JUHHUIIbI; YKa3bIBaTh
dbopMynbl, CBSI3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEJINYUHAMU;

aHATM3UPOBATh (PU3NYECKUE TTPOIIECCHI U SIBIICHUS, UCTIONIB3YS (pr3ndecKue
3aKOHBI M IPUHLIMIIBL: 3aKOH BCeMUpHOTO TsAroTenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUsS MEXAaHWYECKON HHEpPruM, 3aKOH COXPaHEHUsS HMITYJbCa,
IPUHLHUI CYNEPIIO3UIUU CUJI, IPUHIUII PABHOINPABUS WHEPLUHUAIBHBIX CUCTEM
0TCU€Ta, MOJICKYJISIPHO-KUHETUUECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, ra30BBIC
3aKOHBI, CBSI3b CPEAHEN KUHETUYECKOW YHEPTUH TEILJIOBOTO JIBUKEHHUS MOJICKYI
c aOCoNIOTHOW TeMIiepaTypol, TMEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpPAaHEHMS AJIEKTPUUYECKOrO 3apsna, 3akoH KynoHa, mpu 3TOM pas3inyarh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €0 MATEMaTHYECKOE BHIPAKEHUE U YCIIOBUS
(rpanuupl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TMPUHIMIBLI JIEUCTBUS MalIUH, NOPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBHUS UX 0€30MaCHOTO UCTIOJIb30BaHUS B
IIOBCEIHEBHOM KM3HU;

BBITIOJIHATh IKCIEPUMEHTHI MO HUCCIAEAOBAHUIO (PU3MUECKUX SIBICHUN U
MPOIIECCOB C HUCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX WU3MEPEHUH, MPU ITOM
dbopmynupoBath MpodsiemMy/3aadyy W TUIOTE3y YYEOHOTO SKCIEPUMEHTAa,
coOupaTh YCTAaHOBKY W3 MIPENJIOKEHHOTO O0OpYAOBaHMS, MPOBOIUTH OMBIT U
(bopMyIHpOBaTH BHIBOIBI;

OCYILIECTBIIATh MPSAMBIE U KOCBEHHBIE M3MEPEHUS! (PU3NUECKUX BEIUYHUH,
MpyU DTOM BBIOMpPATh ONTUMAJBHBIA CIOCOO H3MEPEHUS U HCMOJIb30BaTh
U3BECTHBIE METO/IbI OLICHKH IMOTPELIHOCTEN U3MEPEHHU;

HCCTIEIOBATh 3aBUCUMOCTH MEXAY (U3HUECKUMHU BEJIUYUHAMU C
WCIIOJb30BaHUEM MPSIMBIX U3MEPEHU, IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcUpoBaTh Pe3yIbTaThl MOJYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B
BUJIe TaOJUIl U TpadMKOB, AEJIaTh BEIBOABI 10 PE3yIbTaTaM UCCIICI0BAHUS;

coOr01aTh MpaBmiIa 6€30MacHOTO TPY/1a IPU MTPOBEICHUH UCCIICTOBAHUN B
paMKax Y4eOHOro JKCIEPUMEHTa, y4eOHO-UCCIIENOBATEILCKON M TPOCKTHOU
NESATEeIbHOCTH C UCTIOb30BAHUEM U3MEPUTEIIBHBIX YCTPOUCTB U JIaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJayd C SIBHO 3aJaHHON (PU3MUECKON MOJENblo,
UCTIONB3ysl (M3MYECKUE 3aKOHBI M TPHUHIINIBI, HA OCHOBE aHAM3a YCJIOBHS



3a/ladyu BHIOUpPATh (U3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYUHBI U
dbopmynbl, HEOOXOIUMBIE JJIs1 €€ pellleHUs, IPOBOJUTh PAacU€Thl U OLIEHUBATH
PEaNIbHOCTH MOJYYEHHOTO 3HAaYCHHSI (PU3UUECKON BEJTHMUMHBI,

pemarb Ka4eCTBECHHBIC 3a1a4H: BBICTPanUBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYXKIACHUU C ONMOPOM HAa W3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

UCIONB30BaTh  NPU  PEHICHMH  Yy4eOHBIX  3a7ad  COBpPEMEHHBIC
WH(POPMALIMOHHBIE  TEXHOJOTUU IS IIOMCKA, CTPYKTypHUpPOBaHUS,
MHTEpPOpPETallMd W  NOPEACTaBICHHd y4eOHOM M HAay4YHO-TIOMYJISIPHOM
uHboOpMaIlMK, TOJYYCHHOW U3 PaA3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJydYaeMyto HHPOPMAIIUIO;

MPUBOAMTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYXKAIOLIErO0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PM3HUKE B TIOBCETHEBHOM KU3HU
14 obecriedyeHus: 0€30aCHOCTH TP OOpallleHUH ¢ MPUOOPAMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJI1 COXPAHEHUS 3I0POBBS U COOTIOAEHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYIIE C BBIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAUOHATBHO PACHpPEnesiTh OOS3aHHOCTH H
IUIAHUPOBATh  JEATEIBHOCTh B  HECTAHAAPTHBIX CHUTYyalUHsX, aJCKBaTHO
OLIEHMBATh  BKJAJ K&XJIOTO M3 YYaCTHUKOB TIPYIIBl B  PELICHHE
paccMaTpuBaeMoOn MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl HA 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTHU JIFOAEH, LIEJIOCTHOCTh U €UHCTBO
(bu3HUecKoi KapTUHBI MUPA;

VUUTHIBATh TPAHUIIBl TPUMEHEHHS W3YyUYCHHBIX (DU3NYECKUX MOJEIeH:
TOYEYHBIN DJJIEKTPUYECKUM 3apsif, JIyd CBE€Ta, TOYEYHBIM HCTOYHUK CBETAa,
AIepHAasl MOJENb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO s/pa MNpPHU PEIICHUU
bu3uYeCKuX 3a1a4;

pacrno3HaBaTh GU3NYECKHUE ABICHUS (IIPOLECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB  DJJEKTPOJAMHAMHKMA W  KBAHTOBOM  (U3HMKHU:  DIIEKTpHUYECKas
IPOBOJIMMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JAEHCTBUS TOKA,
B3aMMOJEHCTBUE  MArHUTOB, DJJICKTPOMAarHWTHAas  WHAYKUHWS, JCHUCTBHE
MarHATHOTO TMOJiI Ha MPOBOAHUK C TOKOM M JBWXKYLIMUCS 3apsn,



AJIIEKTPOMATHUTHBIE KOJIEOAHUS W BOJIHBI, MPSAMOJIMHEHHOE pacnpocTpaHEHUe
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHns, TuPpakIus U NOJIIpU3alus
CBeTa, aucnepcus cBeta, hoTodnekTpuiaeckuii 3pdext (hotorddexr), cBeToBOEC
JABJICHUE, BO3HUKHOBEHHE JIMHEMYaTOro CIEKTpa aromMa BOJOpPOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJUOaKTUBHOCTb;

OMKCHIBATH U3yUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE,  DJEKTPUUECKYI0  MPOBOAMMOCTh  PA3IUYHBIX  Cpel) W
AIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), UCTONB3Ys (PU3NUYECKUE BEITUYUHBI:
ANEKTPUYECKUH 3apsll, CUJIa TOKA, FIEKTPUUECKOE HANPSHKEHHE, SJIEKTPUUECKOE
COTIPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABUKYIIAs CUila, paboTa Toka,
WHIYKLIHST MarHUTHOTO MOJsA, cwia Ammepa, cuia JlopeHua, HHIYKTUBHOCTD
KaTYILIKU, YHEPTUS DJIEKTPUYECKOT0O U MArHUTHOTO TOJICH, MEpUoJ] U 4acToTa
KoJeOaHuil B KojeOaTelIbHOM KOHTYype, 3aps] M CWiIa TOKa B MPOLECCe
FapMOHUYECKUX DJECKTPOMATHUTHBIX KojeOaHuii, (OKYCHOE pacCTOSHUE W
ONTHYECKasi CUJIAa JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3UUYECKUIA
CMBIC]I HCTIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUSI U €JIMHUIIbI, YKa3bIBaTh
bopMyJibl, CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYUHAMU;

ONMUCBHIBATh HM3YYCHHBIC KBAHTOBBIC SIBIICHUS M MPOLECCHI, HCIOJIb3Ys
¢du3nuecKrue BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPrusi U MUMMYJbC (POTOHA, MEPUOJ MOJypacnajaa, dHEeprus
CBSI3U aTOMHBIX SIIEP, IPU OMUCAHUU TIPABUIILHO TPAKTOBATh PUBHMUECKUNA CMBICI
HCTIOJB3YEeMbIX BEJIMYMH, UX O0O03HAUECHUS M €IMHUIILI, YKAa3bIBaTh (POPMYJIbI,
CBA3BIBAIONIUE JAHHYI (PU3WYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMM,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUYNHBL;

aHAJIU3UPOBATh PU3NYECKHUE MTPOLIECCHI U SBJICHUS, UCIIONIBb3Ysl (PU3NUYECKue
3aKOHBI M TPUHIUIBL: 3aKOH OMa, 3aKOHBI TOCJIEOBATEIBHOTO U MAPAIETbHOTO
COCIMHEHUS NPOBOAHUKOB, 3aKOH Jlxkoyis—JIeHna, 3aKk0H 3JIEKTPOMarHUTHON
WHJYKIUK, 3aKOH MPSAMOJHUHEHMHOr0 pacOpOCTPAHEHHsS] CBETa, 3aKOHBI
OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMJICHUSI CBETAa, YpPaBHEHHE ODWHIITEHHA IJid
dboTorddexTa, 3aKOH COXpaHEHUSI YHEPTHUH, 3aKOH COXPAHECHHS UMITYJIbCa, 3aKOH
COXpaHEHUsl DJIEKTPUYECKOIrO 3apsia, 3aKOH COXpPaHEHHS MacCOBOTO 4YHUCIA,
nocrynarsl bopa, 3akOH pPaAMOAKTUBHOTO paclaja, MpU ITOM pa3auyaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €0 MATEMaTHIECKOE BEIPAKCHHUE U YCIIOBUS
(rpanupl, 00J1aCTH) TPUMEHUMOCTH;

OTNpENENATh HaNpaBJICHUWE BEKTOpa WHAYKIIMM MAarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHia;



CTPOHUTh M OIKCHIBATh M300pAKEHHE, CO37aBaCMOEC ILIOCKHM 3epKaJIoM,
TOHKOM JIMH30M;

BBITIOJTHATH IKCIIEPUMEHTHI TI0 HMCCICAOBAHUIO (PU3UYCCKHUX SIBICHUA H
MPOIIECCOB C HUCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX MU3MEPEHUIl: MPU 3TOM
dbopmynupoBatk IMpodiieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIIepHMEHTAa,
coOMpaTh YCTAaHOBKY W3 IPEJIOKEHHOr0 000pYyJ0BaHUs, MPOBOJIUTH OMBIT U
(GbopMyIHpPOBaTh BHIBOIHI;

OCYIIECTBJISATh MPSAMBbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYMH,
IpU STOM BBIOMPATh ONTUMAIBHBIA CHOCOO W3MEPEHUS W UCIOJIb30BATh
W3BECTHBIE METO/Ibl OIICHKHU MOTPEITHOCTEN NU3MEPEHHUIA;

UCCIEIOBATh 3aBUCUMOCTU (DU3UYECKHX BEIMYUMH C HCIIOJIH30BAHUEM
NPSIMBIX W3MEPEHUN: TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH
pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTU (DU3NYECKUX BEJIMUMH B BUJC TAOIUIl U
rpadrKoOB, JeJIaTh BBIBOJBI 110 PE3yIbTaTaM MCCIICIOBAHUS;

cobJrroaaTh MpaBuiia 0€301acHOI0 TPY/ia IIPHU MPOBEICHUH HCCIIeI0BaHUN B
paMKax y4eOHOTO SKCIEePUMEHTa, y4eOHO-HCCIICIOBATEIILCKON M IPOCKTHOU
NEATEIbHOCTH C UCTIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPOUCTB U JIaOOPATOPHOTO
000pyIoBaHus;

pemiath pacuéTHpIC 3aJadyd C SIBHO 3aJaHHON (PU3MYECKON MOJEblo,
UCIIOIB3Ys (PU3MYECKHUE 3aKOHBI U IMPUHIMIIBI, HA OCHOBE aHajIu3a YCIOBHUS
3a/1a4i BBIOUpPATh (PU3UUECKYI0 MOJIENb, BBIACIATh (DU3NUYECKUE BEIMYUHBI U
dbopmyIibl, HEOOXOAUMBIE JIJIsl €€ pelIeHUs], TPOBOAUTh PAcU€Thl U OLCHUBATH
pPeaTbHOCTD MOJYYEHHOTO 3HAUCHUS (DU3NYECKOU BETMYHHBI,

peliarhb KauyeCTBEHHBIC 3aJjauu: BBICTpauBaTh JIOTHYECKH
HETIPOTUBOPEUYMBYIO IIEMOYKY PACCYKIAECHUM C OMOPON HAa M3YUYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NUYECKUE SIBJICHUS;

WCTONB30BaTh  MPU  PEIICHUWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
uH(pOpMaITMOHHBIC TEXHOJIOTHHU TS TIOKCKa, CTPYKTYpPUPOBaHUS,
UHTEPOpETallM W TPEACTABJICHUS y4YeOHOW W HAYYHO-TIOMYJISIPHOMN
uHopMaIuy, TONYYEHHOWM U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHaJIM3UPOBATh MOJTy4aeMyto HH(OPMaIIUIO;

OOBSICHATh TPHUHIMUIBI JCUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB, pa3iuyaTh YCJIOBHS WX 0OE30MaCHOTO  WCIOJL30BAHUS B
MMOBCEIHEBHOM KU3HU;

MPUBOUTH MPUMEPHI BKJIa1a POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKU M TEXHOJIOTHH;



UCIIOJI30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON KU3HU
11t obecrieueHrs 6€30MacHOCTU MpU OOpaIIeHUH ¢ TPUOOPAMU U TEXHUUECKUMU
YCTPOWCTBAMH, IJII COXPAHECHUS 3I0POBBS U COOTIOCHUS HOPM IKOJIOTHIECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CpeJIE;

paboTaTth B TpYIIE C BBIIOJIHEHHEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PANMOHAIBHO PACHpENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCATEIBHOCTh B  HECTAHAAPTHBIX CUTYyalusIX, aJeKBAaTHO
OIICHWBATh BKJIQJ KaXIOTO W3 YYaCTHUKOB TPYyNNbl B  PEIICHHE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KounyecTBO 4acoB
Ne dueKkTpoHHbIE (LM POBbLIE)
pa3aejioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NporpaMmMsbI padoTbI padoThbI
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHMU S
11 ®dusuka 1 METOBI 5 bubmuorexa [JOK
' HAYYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bubmmoteka [IOK
21 Kimnematirka > https://m.edsoo.ru/7f41bf72
bubmmoteka [IOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3 COXpaHEHUS B 6 1 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro no pa3zneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI 9 1 bubmuorexa [JOK

MOJIEKYJISIPHO-

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

KUHETUYECKON

TEOPUH
3. OcHOBEBI 10 bubmuorexa [JOK
' TEPMOJIMHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSIHUS 5 bubnnoreka IIOK
' Benlectsa. Pa3oBbIe https://m.edsoo.ru/7f41bf72
TIePEXOIbI
Utoro no pazneny 24

Paznea 4. JIEKTPOJAUHAMUKA

bu6nuoreka [IOK
41 DHEKTPOCTATHKA 10 https:/m.eds00.ru/7f41bf72
[TocTossHHBIM
42 AJIEKTPUYECKHUM TOK. 12 bubmuoreka [JOK
' Toku B pa3iuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazaeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO
YACOBIIO 68

[MPOT'PAMME



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

11 KITACC

HaunMmeHoBaHHE KoaudecTBo 4acoB
Ne dueKkTpoHHbIE (LM (POBbLIE)
pa3iejioB U TeEM Konrpouabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Pazaen 1. JIEKTPOJIMHAMUKA
MaruauTtHoe 1osJe. Bu6 110K
HOJIMOTEKA
11 DIeKTpOMATHHTHAS 1 1 3 https://m.edso0.ru/7f41c97c
WHTYKIUS
Utoro no pazneny 11
Paznea 2. KOJIEBAHUS 1 BOJIHbBI
Mexanudueckue u
2.1 SJIEKTPOMATHUTHEIE 9 1 bubmorexa IIOK
) P https://m.edsoo.ru/7f41c97c
KOJIEOaHU
Mexanuueckue 1
2.2 SJIEKTPOMATHUTHEIE 5 1 Bubmorexa ITOK
) p https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6nuorexa [IOK
2.3 @) 10 3
frrika https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

OCHOBHI cieIaTbHON
TEOPUH

OTHOCHUTCIBHOCTHU

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

41 ONeMeHThl KBAaHTOBOM 6 bubnunoreka LIOK
' OITHKHU https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.2 Crpoene atoma 4 https://m.edso0.ru/7f41c97c
bubmuorexa [IOK
43 ATOMHO® 7O > https://m.edso00.ru/7f41c97¢c
Utoro no pazneny 15
Pa3gea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHA
DNeMEeHThI aCTPOHOMHUU bubnmnoreka [HOK
5.1 7 1
1 aCTpOPU3UKH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 7
Pazaen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O6o06maromee 4 bu6nuorexa [IOK
' MOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pa3zneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosaunyecTBo 4acoB JJIeKTPOHHbIE
1| Hara uudgposbie
Tema ypoka KonTposabHbie IIpakTuyeckue
/ Bcero U3ydeHusl o0pa3oBaTejibHbIE
padoThI padoThI
n pecypchbl
®duznka — HaykKa o IpUpoJIe. bubmuorexa [JOK
1 Hayunslie MeToabl TO3HAHUSA 1 https://m.edsoo.ru/ff0c32e
OKPYKAIOLIEro MUpa 2
Poaw u mecTo pusuku B
OPMHPOBaHUH
g)o;) CMIZHHOﬁ HAy4YHOU bubmorexa HOK
2 P ¥4 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 6
MIPAKTUIECKON JCSITEILHOCTH B
JToAen
MexaHn4eckoe ABUKEHHUE.
OTHOCUTENBHOCTh bu6mmoreka [JOK
3 MEXAHUYECKOTO IBUKEHMUS. 1 https://m.edsoo.ru/ff0c350
[TepemelneHue, CKOPOCTb, 8
yCKOpEHUE
PaBHOMEDHOE bu6mmorexa [IOK
4 pHOS 1 https://m.edsoo.ru/ff0c362
MPSMOJIMHEUHOE JBUKCHUC 0



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

bubmuorexa [JOK

P e e

5 ABHOYCKOPEHIO https://m.eds00.ru/ff0c372
MPAMOJIMHEUHOE JBUKECHUE o
CBoOoaHOE majieHue. bubmuorexa [JOK

6 YckopeHue cBOOOTHOTO https://m.edsoo.ru/ff0c39c
MaJICHUS c
KpuBonuneiiHoe 1BUXEHHUE. bubnuorexa [JOK

7 JIBrb>keHHEe MaTepualibHOM https://m.edsoo.ru/ff0c3ad
TOYKH 10 OKPYKHOCTH a
[IpuHIUIT OTHOCUTETBHOCTU
TI'annnes. MuepnuanbpHble Brommozexa [IOK

8 ' p . https://m.edsoo.ru/ffOc3be
cuctembl otcuera. [lepBbiit 3
3axoH Herorona -
Macca Tena. Cuna. [Ipunuun
CcyIlepHno3uluy cuii. Bropou bubmorexa [JOK

9 yrep ' p https://m.edsoo.ru/ffOc3be
3akoH HeroToHa mis 8
MaTepHaIbHOU TOYKH -
Tperun 3axod HeroToHa i bubmiorexa LOK

10 P s https://m.edsoo.ru/ffOc3be
MaTepUaTbHBIX TOYEK 3
3aKOH BCEMUPHOTO
TaroteHus. Cuia TSKeCTH bubmmorexa LIOK

11 ' ' https://m.edsoo.ru/ff0c3d0

[epBas kocMuYeckas
CKOPOCTb

0



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

Cuna ynpyroctu. 3akoH

bubmuorexa [JOK

12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 3
Cuna tpenus. Koapduuuent
Tpenus. Cuna
13 COIIPOTHUBIICHHUS IIPU bubmorexa LHOK
p p https://m.edsoo.ru/ffOc3f76
JIBHKCHHUU TEJIA B YKUJIKOCTH
HIIH Ta3e
ITocTynarensHOE 1
BpaIllaTeJIbHOE IBUKECHUE
. bu6mmorexka [IOK
aOCOJIIOTHO TBEPAOTO TEa.
14 https://m.edsoo.ru/ff0c41la
MowmenT cunbl. I1nedo cumisl. 5
VYcnoBus paBHOBECHS -
TBEPAOIO TeENa
NMnynbsc maTepralbHOU
TOYKH, CUCTEMBI
bu6mmoreka [JOK
MaTepuaIbHBIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
Nmnynbe cuibl. 3akoH 6
COXpaHEHUs UMITYJIbCA. B
PeaxkTnBHOE ABMKEHIE
PaboTa 1 MOIITHOCTH CHJIBI.
Kunernueckast sneprust bubnmnoreka [JOK
16 | wmarepuasbHON TOUKH. https://m.edsoo.ru/ff0c450

Teopema 06 u3mMeHeHUH
KHHETUYECKOW SHEPTUU

2



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
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
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

17

[ToTenunanbHas SHEPTHUSL.
[ToTenuuanbHas Heprus
yrapyro aepopMupoBaHHOW
npyxuHbl. [lorenuuanbHas
SHEpTrus Teja BOIU3U
MMOBEPXHOCTU 3eMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461
a

18

[TorenmanpHbIe U
HEMOTEHUUAIbHbIE CHUIIBI.
Csi3b pabOTHI
HEMOTEHIUATbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHUS MEXAHUYECKOH
SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478
C

19

JlabopaTopHas pabota
«MccnenoBanue cBsA3U
paboOTHI CHIIBI C UBMEHEHUEM
MEXaHHYECKON SHEPTHH TeJIa
Ha TIpUMepe PacTsHKEHUS
PE3UHOBOTO KI'yTa



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

20

KonrponsHas pabora no
teme «Kunemaruka.
Jlunamuka. 3aKOHbI
COXPAHEHHUS B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b7
4

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. bpoyHoBckoe
nekenue. Anddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc
2

22

XapakTtep JBUKEHUA U
B3aUMOJCUCTBHS YACTHI]
BelecTsa. Moaenu
CTPOEHUS Ira30B, XKUIKOCTEH
U TBEPIBIX TEN

23

Macca monexys.
KonnuectBo BemecTna.
[TocTostHuast ABoraapo

24

TemoBoe paBHOBeECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

WUneanbusrii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

26

AOcommoTHas Temreparypa
Kak Mepa CpeHei
KHUHETUYECKOM SHEPTUN
JBUKCHUS] MOJICKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511
e

27

3akoH /lanbToHa. ['a30BbIC
3aKOHBI

28

JlaGopaTopHas paboTta
«HUccnenoBanue
3aBUCUMOCTH MEXILY
napaMeTpamMH COCTOSIHHS
Pa3peKEHHOTO ra3a

29

N3onporeccel B naeanbHOM
rase u ux rpaguueckoe
IIPEICTaBICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570
e

30

BuyTpenHss sHeprus
TEPMOJIUHAMHYECKOU
CUCTEMBI U CIIOCOOBI €€’
n3menenus. KonnuectBo
TEIUIOTHI U paboTa.
BnyTtpenHss sneprus
OJTHOATOMHOTO HJEaTHbHOTO
rasa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c595
2



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

bubmuorexa [JOK

31 Buapl Teronepenaun https://m.edsoo.ru/ffOc5c3
6
VY nenpHas TEMIOEMKOCTh
BemiecTBa. KonmmaecTBo bubmuorexa [JOK
32 | TEemIoTHI NpH https://m.edsoo.ru/ff0c5c3
TEIIoNEPEIaUe. 6
AabaTHBIN MpoIecc
[TepBrlii 3aK0H
33 TEPMOAVHAMUKH U €TI0 bubnnorexa [HOK
IIPUMEHEHNE K https://m.edsoo.ru/ffOc5efc
u3o0Ipoleccam
HeoOpaTumocTs mporeccoB bubnuorexa [IOK
34 | Bmpupoze. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOIMHAMHKH 0
. bu6mmoreka [JOK
IT KII
35 anHm} Aeticreust 1 K1 https://m.edsoo.ru/ff0c600
TEIUIOBOW MaIlIMHBI )
36 | Iuxa Kapuo u ero KI1J]
37 DKOJOrH4ecKHe MpoOIeMbl
TETUTODHEPTEeTHKHI
O6o06maromuit ypok bubmmoreka [JOK
38 | «MonekynspHas (puzHKa. https://m.edso0.ru/ff0c693

OcHOBEI TCPMOANHAMUKH >

8



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/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

KonrponsHas pabora no

TeMme «Molekyisipaas bubmoreka LOK
39 yp https://m.edsoo.ru/ff0c6a5
¢usnka. OCHOBBI 0
TEPMOTUHAMHUKI» -
[TapoobpazoBanue u bubnuoreka [IOK
40 | xonpencanwms. Mcmapenue u https://m.edsoo.ru/ff0c63b
KUAIICHUE 6
AOcoroTHas 1 bu6mmoreka [IOK
41 OTHOCHUTEJBHAA BIAKHOCTH https://m.edsoo.ru/ff0c64d
BO3/yxa. HaceleHHbIii map 8
TBeEpnoe Teno.
Kpucramnmaeckue n
amop(dHEBIE TENA.
2 | A PP Vs CBOHCTE bu6mmoreka [IOK
HH30TPO cBOHC https://m.edsoo.ru/ff0c65f0
Kpuctamios. JKuakue
kpuctanabsl. CoBpeMEHHbIE
MaTepHaIbl
IImaBnenue u
KpUCTaIM3anus. Y aeiapHas bubmiorexa LOK
43 p L A https://m.edso00.ru/ff0c670
TEIUIOTA [UIABJIEHUA. g
CyOmmmariust B
YpaBHEHUE TEILIOBOTO Eubmorexa IIOK
44 p https://m.edsoo.ru/ff0c682

Oaylanca

0



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/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

DnekTpu3anus Teil.
OnexTpuueckuu 3apsa. [Isa

bu6mmoreka [IOK

45 https://m.edsoo.ru/ffOc6bc
BH/JIA AICKTPUUECKUX c
3apsI0B
ITpoBOAHUKH, TUDJICKTPUKHI
u Ir)IOJIprOBOHHI/IKI/I. 35KOH bubmotexa [JOK
46 https://m.edsoo.ru/ffOc6bc
COXpaHEHHUS JIECKTPUIECKOTO c
3apsna
B3aumopeuncTBure 3apsios. bubnnoreka [JOK
47 | 3akon Kynona. ToueuHnbin’ https://m.edsoo.ru/ffOc6ce
DIIEKTPUYECKUH 3aPsi]] 4
Hanpsxénnocts
AIEKTPUUYECKOTO TOJIS.
48 | TlpuHOUT CYTIepPIO3UIIUT Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c6df2
AIEKTPUUECKUX TIOJIEH.
JInHuM HanPsKEHHOCTH
Pa6ora cun
49 BJIEKTPOCTATHYECKOTO MOJISA. bubnuotexa [JOK

Tlorenuuan. Pazaocts
HOTEHIINATIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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/ff0c6f00

[IpoBOHMKY U AUDIIEKTPUKHU
B DJIEKTPOCTATUYECKOM IIOJIE.

bu6mmoreka [JOK

50 https://m.edsoo.ru/ff0c701
JysnexTpudeckast g
MIPOHHUIIAEMOCTh
DIEeKTPOEMKOCTb. bubmorexa LHOK
51 https://m.edsoo.ru/ff0c712
Konpencarop 6
DNEeKTPOEMKOCTH IJIOCKOTO bubnuoreka [IOK
52 | konpaeHcaropa. DHeprus https://m.edsoo.ru/ff0c72c
3apsKEHHOI0 KOHJIEHCAaTopa 0
JlabopaTopHas pabota
53 "N3mepenue
AJIEKTPOEMKOCTHU
KOHJeHcaropa"
[TpunHIMn nercTBus u
IpUMEHEHHE
KOH/IEHCATOPOB,
54 | KOTMPOBAILHOIO anmapara,

CTpYHHOTO IPUHTEPA.
DJIeKTpOCTaTUYECKast
3amura. 3a3eMIIeHue
ANEKTPONpUOOpPOB



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

55

DIEeKTPUUYECKHM TOK,
YCIJIOBHSI €TO
CYILIECTBOBAHUSI.
[Tocrosunsiil Tok. Crita
Toka. Hanpsixenue.
Conporunenue. 3akoH Oma
JUIS y4acTKa [enu

56

ITocnemoBarenpHOE,
napajuiesibHOe, CMEIIIaHHOE
COCIMHEHHUE MMPOBOIHUKOB.
JIaboparopHast pabota
«/3y4eHue cMeranHoro
COCIMHEHUS PE3UCTOPOB)

0.5

bu6mmorexka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIIIHOCTH
3IEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c783
8

58

3axon OMa aJ1s1 IOJIHOM
(3aMKHYTOM) 2JIEKTPUYECKOMH
uenu. Koporkoe 3aMbIkaHue.
JlaGopatopHnas pabora
«M3mepenne D]JIC
MCTOYHUKA TOKA U €ro
BHYTPEHHETO
COIIPOTHUBIICHUS»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae
0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAJIIOB.
3aBHCHUMOCTh
COTPOTHUBJICHUS METAJIJIOB OT
TEeMIIepaTypBhl.
CBepxnpoBOIMMOCTb

60

DNEKTPUYECKUH TOK B
Bakyyme. CBOHCTBa
AJEKTPOHHBIX ITYYKOB

61

[TonynpoBoIHUKH, UX
COOCTBEHHAs ¥ MMpPUMeECHast
mpoBoauMocTs. CBOMCTBA
p—n-nepexona.
[TonynpoBOAHUKOBBIE
prOOpbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84a
e

62

DNEeKTPUYECKUH TOK B
pacTBOpax M pacriiaBax
3JEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JIycconnanus. JIeKTPOIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82b
a



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

DNEeKTPpUYECKUH TOK B raszax.
CamocTosiTeIbHbIN 1

bu6mmoreka [JOK

63 5 https://m.edsoo.ru/ff0c84a
HECAMOCTOSTEIbHBIN pa3psil. o
Momnnus. [lnazma B
DneKkTpudeckue npudopsl U
CTPOWCTBA U UX
64 i aII)<TI/IquKoe IIPUMEHCHUE bubamorexa LOK
P P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH
0€e30MacHOCTH
. bu6mmoreka [IOK
00606
65 OO YPOX https://m.edsoo.ru/ff0c88b
«DJIEKTPOIMHAMUKAY» o
KonTponbHas padota no
TeMe «DJIEKTPOCTATUKA. bubnnoreka [JOK
66 | IlocTOsIHHBIN AMIEKTPUUECKUIT https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3IMYHbIX a
cpenax»
PesepBHbIii yPOK. bubnnoreka [JOK
67 | KonrponbHas pabora no https://m.edsoo.ru/ff0c8c5
TeMe "DIIeKTpoINHaMuKa" 6
PesepBHBIil ypoOK.
bu6 OK
68 | OOoOmaromuit ypoK 1mo nosmoteka I

TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
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
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KITACC

Ne KosmuecTBo yacos DJIEKTPOHHbBIE
7 Tema ypoka Beero KonTposabHubie IIpakTn4yeckue II/I[:;:CHI/ISI :)lg[()l;l::)]:;fenbnme
I padoThI padoThbI pecypeb
[TocTostHHBIE MATHUTHI M UX
B3aUMO/ICICTBHUE.
MarnauTHoe nosie. Bektop bubmmorexa [IOK
1 . 1 https://m.edsoo.ru/ff0c977
MarHuTHOW MHIYKIIHH. 8
JIvHMM MarHuTHOM B
UHIYKIUH
MaruauTHoe nosie
5 IPOBOJAHMKA C TOKOM. OMBIT 1 bubmuoreka [JOK
Opcrena. Bzanmonelicteue https://m.edsoo.ru/ff0c98fe
IIPOBOJHHUKOB C TOKOM
JlaGopaTtopHnast pabota
3 «V3y4eHne MarHuTHOTO 1 1 bubnmorera LOK
https://m.edsoo.ru/ff0c98fe
MOJISI KATYIIKH C TOKOM)
JlelicTBME€ MAarHUTHOTO OIS
Ha MPOBOJIHUK C TOKOM.
Cua Amnepa. Bu6miorexa [TOK
4 JlaGopatopwas p 36(:” 1 L https://m.edsoo.ru/ff0c9acO
«HMccnenoBanue nencTBUs
MOCTOSIHHOTO MarHuTa Ha
paMKy C TOKOM»



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

JlelicTBME MAarHUTHOTO TOJS
Ha JABUXKYIIYIOCS
3apspKeHHYHo yactuily. Cuma
Jlopenma. PaboTa cubl
Jlopenua

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9df4

DeKTpOMarHuTHas
unaykuus. [Torok BekTopa
MarHuTHoM uHaykuuu. JC
WHIYKIUU. 3aKOH
3JICKTPOMArHUTHOM
nHaykuuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AIEKTPOMArHUTHOM
WHTYKITAWDY

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

NHnykTuBHOCTG. SIBIIEHUE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TIOJISI KaTYIIKH
C TOKOM.
DIIEKTPOMarHuTHOE IoJIe

bubnmorexa LIOK
https://m.edsoo.ru/ff0ca600



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

TexHuueckue yCTpoucTBa u
UX IPUMEHEHHE:
MOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPHUTEIN JIEMEHTAPHBIX
YaCTUIl, MHAYKITUOHHAS
neyb

10

O6o0maromuit ypok
«MaruurtHoOe 1oe.
DneKTpoOMarHuTHas
UHTYKITHS

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

11

KonTposabHas pabora no
TeMe «MarHuTHoe noJe.
OJeKTpOMarHuTHas
WH]TyKIIUSD)

bubmnoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CBo0oiHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06



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

13

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBHCHUMOCTH I€pHOJIa
MaJbIX KojebaHui rpy3a Ha
HUTH OT JAJTUHBI HUTH U
Macchl Tpy3a»

14

KosiebarenbHBIH KOHTYD.
CBo0OoHbBIE
3JIEKTPOMArHUTHBIC
KoJieOaHMs B UI€AIbHOM
KoJ1e0aTeIIbHOM KOHTYpE.
AHaOTHsI MEXTY
MEXaHUYECKHUMU U
AJIEKTPOMArHUTHBIMH
KOJIEOAHUSIMHU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb82
0

15

®opmyna Tomcona. 3akoH
COXpaHCHI/Ifl 3HepFI/II/I B
HJieaIbHOM KOJIe0aTeILHOM
KOHTYpE

bubmnoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o
3aTyXaroumx KoJIeOaHusX.
BrinyXcHHBIE
MeXaHUYeCKue KojaeOaHus.
Pe3onanc. Beinyx/1eHHBIE
AIIEKTPOMAarHUTHBIE
KoseOaHus

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbb8
6



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

17

IIepeMeHHBIN TOK.
CunycongaibHbIN
MIEPEMEHHBIN TOK.
MOIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U
JICUCTBYIOILIEE 3HAUECHHE
CHUJIbI TOKA Y HAIPSKEHUS

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmarop.
[IpousBoacTBo, nepenaya u
noTpebaeHue
AIEKTPUYECKON SJHEPTUU

19

VYcerpolictBo u
MPAKTUYECKOE MPUMEHEHHE
ANEKTPUYECKOTO 3BOHKA,
reHeparopa NepeEMEeHHOro
TOKa, TUHUH
3JIEKTpoIiepeay

bu6anoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE
anexkTposneprun. Kynerypa
HACIIOIb30BaHUSA
3JIEKTPOIHEPTUH B
MMOBCETHEBHOH KU3HH



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

MexaHn4ecKre BOJIHEI,
YCIJIOBHSI pacIpOCTPAHEHHUS.
ITepuoa. Cxopocthb

bubnunoreka LIOK

21
pacnpocTpaHEHHUs U JJIMHA https://m.edsoo.ru/ffOcca54
BouiHbL. [lonepeunsie u
MIPOJI0JIbHBIE BOJHBI
3ByK. CKOpOCTH 3BYKa.

22 | T }(I)MKOCTE 3ByKa EI;ICOTEI bubmmorexa [IOK

P yia. https://m.edsoo.ru/ffOcccOc

ToHa. TemOp 3ByKa
DIIeKTPOMarHUTHBIE BOJIHBI,

o3 | HX CBOHMCTBA U CKOPOCTb. bubmmoreka [JOK
[IIxana 31eKTpOMarHUTHBIX https://m.edsoo.ru/ff0ccfe0
BOJIH
[TpuHUIUIIBI paIUOCBS3U U

24 TeneBuaeHus. Pa3Burtue
CPEJICTB CBS3H.
Pagunomokamus

o5 KonTposabnas pabora bubmuoteka [IOK
«Konebanust 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonunenHoe
pacIpocTpaHEeHUE CBETA B bu6muoreka [IOK

26 | OmHOPOAHOM cpene. https://m.edsoo.ru/ff0cd35

TodeuHbIi HCTOYHUK CBETA.
JIyu cBera

0



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

27

OTtpakeHue cBeTa. 3aKOHbI
OTpPaKCHHSI CBETA.
[TocTpoeHne n300paskeHUH
B TUIOCKOM 3€pKalie

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomienue ceera.
[TonHoe BHyTpeHHEE
otpaxenue. [IpegensHbI
YTOJ1 IOJTHOTO BHYTPEHHETO
OTpaKE€HUs

bubmnoreka IIOK
https://m.edsoo.ru/ff0cd7{6

29

JlaGopaTtopHnast pabora
«M3mepenue nokazaresst
NPEJIOMIJICHUS CTEKIIa

bubmnoreka IIOK
https://m.edsoo.ru/ffOcd67a

30

JInn3sl. IlocTpoenune
M300pakeHH B JIMH3E.
dopmyiia TOHKOW JIMH3BI.
YBenuyeHue JTuH3bI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcddle

31

JlaGoparopHas paboTa
«HMccnenoBanne CBONCTB
M300paKCHUN B JIMH3AX»

32

Jucnepcus ceTta.
CrnoxHblit cocTaB 6e10ro
csera. LIBer. JJaboparopHas
pabota «Habmonenue
TIVICTIEPCHU CBETA»



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

WuTepdepenius ceera.

bubnunorexa LIOK
33 u(pakuus CBeTa.
Jadpparu . https://m.edsoo.ru/ffOced22
Judpakumonnas pemeérka
[TorepeyHOCTh CBETOBBIX bubnmnoreka HOK
34
BOJH. [lonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue npudopsl U
35 | ycrpolicTBa U yCIOBHS UX
0€30MacHOro0 MPUMEHEHUS
['panu1el mpuMEeHUMOCTH
36 KJIaCCUYECKOH MEXaHHUKH. bubmnoreka IIOK
ITocTynatel cnenuanbHOU https://m.edso0.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. bubmunoreka IIOK
37
3amenJIeHUe BPEMEHH U https://m.edsoo.ru/ff0cfa42
COKpaIeHUE ITTUHbI
DHeprus ¥ UMITYJIbC
38 PENATUBUCTCKOU YaCTULIBI. bu6muoreka [JOK

CBs13b MacChI C 3HCpFI/ICI/IVI/I
HUMITYJIbCOM. BHCPI“I/ISI ITIOKOA

https://m.edsoo.ru/ffOcfc68



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

KontponsHas padora
«Ontuka. OCHOBBI

bubnunorexa LIOK

39
CIIELIMATIbHOM TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH

40 ®otonbl. Dopmymna I1nanka. bu6muoreka [IOK
DHeprus ¥ UMIyiIbCc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE Eu6 1IOK

HOJINOTEeKA

41 . A.T.
PorospexTa. Orbre! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gpotorddexra.

¢ ib ¢ . bubnuoreka [IOK

YpaBHeHue DUHIITEHHA 151

42 https://m.edsoo.ru/ff0d015
dororddekra. «Kpachas .
rpanuna» Gorosddexra B
Hasnenue ceera. OnbiTsl I1. bubnnorexa [JOK

43 | H. JleGeneBa. XuMuieckoe https://m.edsoo.ru/ff0d04a
JICUCTBUE CBETA 6
TexHuueckue ycTponcTsa u
MPAKTHIECKOE TIPUMEHEHUE:!

44 dboTornemMeHT, GOTOATIUHK,

COJIHCYHasA 6aTapeﬂ,
CBETOOMNO



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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

Pemenue 3axay o reme

bu6nmmoreka [IOK

45 «neMeHThl KBAHTOBOMH https://m.edsoo.ru/ff0d030
OTITUKHU» 2
Mogens atroma ToMmcoHa.
OmnsiTel Pesepdopaa mo bubmmorexa [IOK
46 https://m.edsoo.ru/ff0d091
pacCessHUIO O-4aCTHII. 3
[Lmanerapnas Mozaens aroma B
bubmuoreka [IOK
47 I1 b
OCTYJIATEL bopa https://m.edsoo.ru/ffOdOafa
W3nydyenue u norioueHue
OTOHOB IIPHU IIEPEXOJIE
48 S)TOMa co ioro : OBEH bubnmorexa [JOK
g ypv https://m.edsoo.ru/ff0d0afa
SHEpPIruM Ha apyroul. Buasl
CIIEKTPOB
BoHoBrIe cBoUCTBa
yactull. Boimde! 1e bpouTrs.
B Ae P . bubnuorexa [{OK
49 | KopmyckyisipHO-BOJTHOBOW

nyanu3M. CIIoHTaHHOE 1
BBIHYJICHHOE H3JTyICHHE

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTtkpeiTHE
PaanoaKTUBHOCTU. ONBITHI
Pezepdopaa o
OTIpEe/IeNIEHUIO COCTaBa
PaZMOaKTUBHOTO U3ITYYCHHUS

bubnunorexa LIOK
https://m.edsoo.ru/ffod0fd2

51

CaowictBa anb(da-, 6era-,
FaMMa'H3Hy‘IeHI/I$I. BHI/DIHI/IG
pagnoaKTUBHOCTH Ha
JKHBBIEC OPraHU3MbI

52

OTKpbITHE IPOTOHA U
HenuTpoHa. M3otonsl.
Anbda-pacna.
DJIEKTPOHHBIU U
MO3UTPOHHBIN OeTa-pacraj.
I'amma-usnydenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d116
2

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsle peakuum.

S nepHbIn peaktop.
[IpoGnemsl, mepcneKTUBSI,
JKOJIOTHYECKUE ACTIEKTHI
AIEPHOU DHEPIETUKH

bubnmorexa LIOK
https://m.edsoo.ru/ff0d135
6



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

54

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpbITHE IO3UTPOHA.
Mertonabl HaOIIOIEHUS U
perucTpanuu
3JIEMEHTAPHBIX YaCTHII.
Kpyrunsiii cron
«DyHaaMeHTaIbHbIE
B3auMoJieucTBUs. EqnHCTBO
(U3NYECKOU KapTUHBI
MHUpPa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e3
8

55

Otanbl pa3BUTUS
actpoHnomuu. [IpukiagHoe u
MHPOBO33PEHUYECKOE
3Ha4YeHHE ACTPOHOMMH. Buj
3BE€31HOTO HeOa. Co3Be3aus,
SIPKHUE 3BE3/bI, TIIAHETHI, X
BHJIMIMOC JIBHIKCHHE.
CoitHeuHas cucrtema

56

Comnne. Conneynas
AKTUBHOCTE. VICTOUHUK
sHeprun CoJIHIIA U 3BE3]T



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

57

3B€E3b1, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI
TJIaBHOH
MOCJIENOBATEIHLHOCTH.
BryTpenHee cTpoeHue
3B€31. COBpeMEHHbIE
MIPE/ICTABJICHHS O
MIPOUCXOKICHUH U
sposronuy CoTHIIA U 3BE3]

58

Mineunsr [1yte — Hama
lNanmaxruka. [lonoxxenue n
nekenne CoHia B
lNamakTuke. ['amakTuky.
YepHble AbIPBI B A1pax
raJIakKTUK

59

Bcenennas. Pazoeranue
rajaktuk. Teopus
Bospioro B3peiBa.
PenukroBoe nsnyuyenue.
MeraranakTuka

60

Hepermennsie npo6iaembl
aCTPOHOMHHU

61

KonTponbnas pabota
«DNEeMEHTBI aCTPOHOMUH U
acTpou3uKI»




62

O6o06maromuii ypok. Posb
(GU3UKA U aCTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOH,
COLIMAJIBHON U DTUYECKOH
cdepax AesITeTbHOCTH
YyeJIoBeKa

63

Ob6o06maromuii ypok. Poib
U MeCTO (PM3UKH U
aCTPOHOMHH B
COBPEMEHHOMN Hay4YHOU
KapTUHE MHpa

64

O6o06matromuii ypok. Posnb
¢buznyeckoil Teopun B
dbopMupoBaHUU
IpeCTaBIeHUN O
¢u3nveckoil kapTHHE MHUpa




65

Ob6o06maromuii ypok. Mecto
(bu3nUecKoil KapTHHBI MUPa
B 0011IeM psTY
COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX TIPECTABICHUN O
npupoe

66

Pe3epBHbIii ypoK.
MaruutHoe nose.
DneKTpoOMarHuTHas
WHTYKIAS

67

PesepBHblii ypok. OnrTuka.
OCHOBBHI crieIaIbHON
TEOPUH OTHOCUTEIBHOCTH

68

Pesepnslit ypok. KBanToBas
busrKa. DIeMEHThI
ACTPOHOMMH U acTpO(U3UKU

bubnmorexa LIOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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