MUHUCTEPCTBO MIPOCBEIIEHUA POCCUICKOM ®EJIEPAIIIU
MuHucTepcTBO 00pa30BaHUsl, HAYKH U MOJIOAEKHOI MOJTUTUKH
Kpacnonapckoro kpasi

MynununaabHoe o0pazoBanue Eiickuii paiion

COII Ne25
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PyxoBonutens MO 3amecTtutenb qupekropa lIpencenarens
[eaarornycCKoro CoB€ra
O.A. Mopo3 E.E. Bunorpanosa
[TpoTokon Nel ot «29» «29» aBrycra 2023 T. O.H. Bapa6arm
asrycra 2023 T. [Tpotokon Nel ot «30»
aBrycra 2023 r.
PABOYAS ITPOT'PAMMA

(ID 1011836)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

s ooygaromuxest 10-11 kmaccoB



cr-ua Jomxanckas 2023



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON mporpammbl, mnpenacraBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroM enepaibHOM pabodeil mporpaMMbl BOCHUTAHUS U
KOHLEMLUK TpenojaBanus y4deOHoro npeamera «Pusuka» B 00pa3oBaTEIbHBIX
OpraHu3aLusIX Poccuniickon denepanum, peaANU3yIOUX OCHOBHBIE
o0Opa3oBaTeNbHbIE TPOTPAMMBI.

Copnepkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (opMupoBaHHE
€CTECTBEHHOHAYyYHON KapTUHBI Mupa oOydaromuxcss 10-11 xkmaccoB mnpu
oOydennu ux ¢usnke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IEATEIHHOCTHOTO
noaxomaa. I[Iporpamma mo ¢usmke coorBercTByeT TpeboBanmsm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
o0Oy4eHHs, a TaKkKe YYUTHIBAET HEOOXOAMMOCTh pPeaU3alUU MEKIPEIMETHBIX
cB3ed (PU3MKM C eCTeCTBEHHOHAy4YHBbIMU YYEOHBIMM TpenMeTamu. B Hel
OTIPECIISAIOTCS OCHOBHBIE IIENTM M3ydeHUs (U3MKH HAa YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (PM3WKH: JIUYHOCTHBIE,
MeTanpeaMeTHbIE, PEAMETHbIE (Ha 0a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e TUIAHUPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKku Ha 6a30BOM ypOBHE, B

TOM YHUCJIE TPEIMETHBIEC PE3yIbTAThI MO T0/1aM O0yUEHUS;

e cojzepkaHue yueOHoro mpenmMera «Pusnka» mo rojgaMm o0yueHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu#’ 00 okpykatoiieM mupe. LLkonpHbI Kype HU3HKH — cHCTEeMOOOpa3yOInii
JUISI €CTECTBEHHOHAYYHBIX y4E€OHBIX MPEIMETOB, MOCKOJIBKY (DU3MYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SABJICHUM, H3Yy4aeMbIX XHMHEH, OuOJIOrHei,
dbusnueckoit reorpadueir u actrpoHomwueil. lcmonp3oBaHME UM AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  OMNpeAeNiseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEpPreTuKu, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IMOJIYYeHUS HOBBIX MaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3ydyeHne (GU3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (opMupoBaHHE YMEHUU MPUMEHSTH
HAYYHBIA METOJI TO3HAHMUSI IPU BBITIOJTHEHUN UMH YIEOHBIX UCCIICIOBAHMIA.

B ocHoBy Kkypca ¢Gwm3ukm IS YPOBHSI CpPEIHEro O0Omero oOpa3oBaHUS
NOJIOKEH pAX HUACH, KOTOpPhIE MOXHO paccMaTpuBaTh KAaK MPHHIMIBL €ro
IIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX pa3liesoB (PU3MKH, BKIIOYACT Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C HEW MaTepuan Kypca (HU3HKH
o0beMHEH BOKPYr (u3mueckux Teopuid. Bemymmm B Kypce sABiIsercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpPEaNosiaraeéT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUecKod HayKH, OCMBICICHHE CBS3M Pa3BUTHS
¢u3uKM Cc pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMaMu.

Hoes  npuxnaonoti uanpaenennocmu. Kypc dusuku  mnpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHX M TEXHOJOTMYECKUX MPUIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes osxonocusayuu peanusyercs MOCPEACTBOM BBEICHHUS AJIEMEHTOB
COJIEp)KaHUs, TOCBALIEHHBIX HKOJIOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBbI C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TakXke OOCYXIEHHUS
npo6JieM paloOHAIBHOTO MPUPOIOTIOIH30BAHMS M SKOJIOTHUECKOH 0€30MacHOCTH.

CTepKHEBBIMHU DJIEMEHTAMU Kypca (PU3WKH HAa YPOBHE CPEIHETO OOIIEero
oOpasoBanus sBIAIOTCS (pu3nyeckue Teopuu (HOpMHUPOBAHHME MPEICTABICHUN O
CTPYKTyp€ HOCTpPOEHUsl (PU3UUECKON TEOpUH, POiH (PyHAAMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O MNPUPOAE, TPaHHIAX
OPUMEHUMOCTH TEOPHM, JUIsl ONUCAaHUS ECTECTBEHHOHAYUYHBIX SBJICHHA U
MIPOIIECCOB).

CucTeMHO-IeSTeNIbHOCTHBIN MOJAX0 B Kypce (PU3MKM pealln3yeTcsl MPEexae
BCEro 3a CYET OpPraHM3allUU 3KCIEPUMEHTAIBHON JESATEIbHOCTH O0YyYaroUIUXCs.
s Ga3oBOro ypoBHS Kypca (HU3MKHM — O3TO HCIOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX HJKCIEPUMEHTOB H JIAOOPaTOpHBIX padorT,
KOTOpBIE B IporpamMme no (u3uke 00beIUHEHBbl B OOLIMI CIHCOK YYEHUYECKHX
OPAaKTHUECKUX Pa0bOT. BulaeneHne B yka3aHHOM IepeyHe J1abopaTOpPHBIX padoT,
IPOBOJMMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBISIETCS Y4YaCTHUKAMHU
00pa3oBaTeNbHOTO TIpoIlecca HWCXOAsl W3 OCOOCHHOCTEH TIUIAHUPOBAHUS U
ocHamieHus: kabunera ¢usuku. Ilpu 53TOM oObOecmeunBaeTcss OBIAJCHHE
00y4JarIUMUC YMEHUSAMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, HCCIEAOBAHUSA
3aBUCUMOCTEN (U3NYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEII0KEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENAETCSd PEUIEHUI0 PAaCYETHBIX W KadeCTBEHHBIX
3anay. Ilpu 3TOM U1 pacdy€THBIX 3a7a4 TPUOPUTETOM SIBISIIOTCSA 33Jayd C SIBHO
3aJIaHHOM (PU3NYECKON MOJEIIbIO, TO3BOISIOIINE PUMEHSATh U3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK W HHTETPUPYS 3HAHUS U3
pa3HbIX pasnenioB. J[s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
00BbSCHEHHE TMpOTEeKaHUsl (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpPYXKarollen
KW3HU, TpeOyromue BbhIOOpa (PU3MYECKOM MOACIH [JIsi CUTyallud MPaKTHKO-
OpUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k MarepuagbHO-
TEXHUUYECKOMY OOecleueHH0 Y4eOHOro mporecca 0a30Bblii ypOBEHb Kypca
¢u3KKN Ha YpOBHE CpeHero oomero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeIMETHOTO0 KaOuHeTa (M3MKH WM B YCJIOBHMSIX HHTETPUPOBAHHOTO KaOMHETa
IPEIMETOB €CTECTBEHHOHAYYHOTO IMKiIa. B kaOuHeTe (pU3MKK MOKHO OBITH
HEo0X0oquMoe J1labopaTopHOEe O0O0OpYJOBaHME [JIsl BBIIOJHEHHUS YyKa3aHHBIX B
nporpamMme Mo (U3NKe YUSHHMUECKUX MPAKTHUYECKUX padOT U JI€MOHCTPAIMOHHOE
obopynoBaHue.

JlemoHCcTpanioHHOE  000pyaIoBaHne (QOPMHUPYETCSI B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTU M OOECIEYMBAET TMOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMme 1o (DU3MKE KIIOUEBBIX JIEMOHCTpALUNA Jis
UCCJICIOBAHMUSI  MU3y4YaeMbIX  SIBIIGHUW W  MPOIECCOB, OMIIUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlabopaTopHoe 000pymOBaHHE IS YYCHHUECKHX TMPAKTHYCCKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JByX oOydJaromuxcs. TeMaThudeckue KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUJIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX W IH(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPUH.

OCHOBHBIMHU TEJIIMH U3yUeHUs] PU3UKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca U CTpeMJICHUS OOYYAIONIMXCS K HAaydYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HMX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ MO3HAHUA U (POPMUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBICHUSIM;

e (opmMupoBaHME HAY4YHOTO MHPOBO33PEHHS KaK pe3yyibTara HU3YYCHUS
OCHOB CTPOEHUSI MaTEPUH U (PYyHIaMEHTAIIbHBIX 3aKOHOB (DM3HUKU;

e (opMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJH30BAHHEM
bu3NUecKuX 3HAaHUN U HAYYHBIX JJOKA3aTeNbCTB;

e (opmupoBaHue NpenCTABICHUNA O PONAM (PUIUKU IS PA3BUTHUS APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTHkeHHEe 3TUX Ielied 00ecreurBaeTCsl PEIICHUEM CIEAYIOMMX 3a/1ad B

nporecce u3y4eHus Kypca GU3NKN Ha yPOBHE CPEHETO 00IIero oopa3oBaHus:



e MpuOOpeTEeHUE CHUCTEMBI 3HAHUM 00 00mux bu3nIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJTIOYASI MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
3JIEMEHTHI acTPO(DU3HKHY;

e (opMHupOBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbACHEHHS] (U3NYECKUX SBJICHUW B TPUPOJAE U JJs TPUHATHUS
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pEIICHHUS pa3IUYHbIX 3a7ad C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3manue (HU3MUECKON MOJIENH, aICKBAaTHOW yCIOBUSM 3a1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIITYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS W TPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalM3a W HHTeprpeTanuu UHGOpMaIn,
oIpeziesieHus JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yibTarta;

e CO3JIaHHE YCJIIOBHMM MJIsi pPa3BUTHS YMEHUIN MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wsydenune ¢usuku (06a30BBIi YPOBEHb) HA YPOBHE CpPEIHEro OOIIEro
obpazoBanus otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEZCIIO).

[Ipennaraemerii B mporpamMMe mo (U3MKE TMepeueHb Ja0OpaTOPHBIX H
NPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb J€JdaeT BbIOOD
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT ¥ OMBITOB C YYETOM HMHAWBHIYaTbHBIX
0COOEHHOCTEHN 00yYarOIINXCS.



COJEPXXAHME OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MIO3HAHUSA

®usuka — Hayka O mnpuponae. HayuHble mMeTOABI MO3HAHUSA OKPYKAIOILIETO
mupa. Ponp JKcrepuMeHTa W TEOPUM B IPOLECCE TO3HAHMS MPHUPOIBI.
DKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3MUECKUX SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnyeckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABWkKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOCKUMH HA OCH CHUCTEMBI KOOPAHMHAT.
Clio)keHue nepemMeneHUi U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpsMOMHEHOe nBrkeHue. I 'paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUsA, MYTH ¢ NEPEMELICHUS
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TIazieHue. Y CKOPEHHE CBOOOTHOTO TTaICHU.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKH 11O
OKPYHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTIIOBAask CKOPOCTh, IMHENHAS
ckopoctb. [lepuon u yactora obparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBUKEHUE CHAPS0B, LICTIHbIE U PeMEHHBIE TIEPEIAUN.

Jlemoncmpayuu

Mogenps cuctembl OTCYETA, WLIFOCTpALUsd KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUS.

[IpeoOpa3zoBaHue TBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue ABuxKeHUs Tena, OpPOIIEHHOrO MOJ YIJIoM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO TafeHUSI.

Hanpasnenue ckopocTu Mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne HEpAaBHOMEPHOTO ABMIKEHHS C LEJBIO ONPEIEICHAS] MTHOBEHHOMN
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NYTSIMHU, NPOHIECHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE MPOMEKYTKA BpPEMEHUM IPU PABHOYCKOPEHHOM
JBM>KEHUM C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBUKEHNS IApUKa B BI3KOM )KUIKOCTH.

W3ydenne aBmXeHHs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCcTH  [anmunes. Ilepeelii  3akoH  HbrotoHa.
HNHepunanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropou 3akoH Herotona
JUIS MaTepUualibHON TOUYKU. TpeTuii 3akoH HproTOHA [U1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuina Tsxkectd. llepBas kocMmuueckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunel Tpenust (mokos, CkoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJbKEeHUsl U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuita conpOTUBIIEHUS MPU IBUKEHUU TEJa B AKUJIKOCTH WIIN Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TEIA.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHusd. Ilmewo cuibl. YcnoBus
paBHOBECUSA TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOAUIUITHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepUUH.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINX TEI.

Bropoi 3akon HeroToHa.

N3mepeHue cui.

CroxeHune CHIL.

3aBUCUMOCTB CHJIBl YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U aJCHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcmoBust paBHOBecHs TBEPAOTO Tena. Buapl paBHOBeCHS.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi

N3yuyenue nBuKeHUs: OpycKa 1o HAaKJIOHHOW MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pEe3nHOBOM 00paslie, OT ux aedopMaluu.

HccnenoBanue yCIOBUM pPABHOBECUS TBEPAOrO TeENA, HMMEIOLIErO0 OCh
BpAILCHHUS.

Tema 3. 3aKonbl COXpaHEHUA 6 MEXAHUKE

Nmnynec MarepualibHOM TOUKM (Tena), CUCTEMbl MaTEpUaJbHBIX TOYEK.
HMIynbC cuibl 1 U3MEHEHHME HMITyJIbCa TEJA. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBMXKEHHE.

Pabora cuibl. MOIHOCT CHIIBL.

Kunernueckass 3Hepruss MarepuanbHOW Touku. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPIHH.

[ToTennmanbHas DHEPTHUSL. IToreHunanbHas JHEPIus yIpyro
neopMUpoBaHHONW  mpyxuHbl.  [loTeHUManbHas SHeprust Tena  BOJIU3H
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHUYECKOM HSHEPIUMM CUCTEMBI TEl.
3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTIUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IPYKUHHBIN TUCTOJIET, IBMXKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHIIMATBHON YHEPTHUH B KHHETHUECKYIO M 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3ydyeHne abCOIIOTHO HEYNPYyroro yaapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXAHMYECKOW AHEPTUu
TeJla Ha IIPUMEpE PaCTKEHUs PE3UHOBOIO JKI'yTa.

Paznen 3. MoJsiekyasipHas Gu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep IBKCHHS U
B3aHMOJCUCTBUSA 4YaCTUIl BemiecTBa. Moaenu CTpOEHHsI Tra30B, KHIKOCTEN U
TBEP/ABIX TN U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsl MoJiekyl. KonnuectBo BemiecTBa. [locTosinHass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Lenbcus.



Mopgens wupeanbHoro raza. (OCHOBHOE YypaBHEHHE  MOJIEKYJIIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpedHEeld KHWHETHMYECKOM SHEpPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. Illkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH /JlansToHa. M30mponeccsl B UAEATBbHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBlIeHUE H30MPOIECCOB: HM30TEpMa, H30X0Pa,
u3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OneIThl 10 TU(PPY3UN KUAKOCTEN U ra3oB.

Mopens 6pOyHOBCKOTO JBUKECHMUS.

Mopaens onbita IlTepha.

OneITsI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aMMO/ICHCTBUSI.

Mopnens, niurocTpupyronas Mpupoay JABICHHS T'a3a Ha CTEHKU COCyaa.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS HACANBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenne Maccsl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HW3MEPEHUU
00bEMa KOMHATBHI, JaBJICHHS U TEMIIEPATypPhl BO3/1yXa B HEH.

HccenenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoauHaMuueckass cucremMa. BHYyTpeHHSA SHEpPruss TEPMOAMHAMHUYECKON
CUCTEMBI B criocoOb!I €€ n3menenus. KoiamuectBo TemnoTsl U pabota. BHyTpenHsis
DHEPrus  OAHOATOMHOIO  HUACAIBHOIO  rasza. Buael  Temuonepenadu:
TEIJIONPOBOAHOCTD, KOHBEKIIUS, U3JIy4CHHUE. Y AENbHAs TEIJIOEMKOCTh BEILECTBA.
KonruecTBo TEIIOTH NpH TEIIIONEpeaye.

[TonsiTue 06 ammabatHom mporecce. [lepBbIii 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHne nepBOro 3akOHa TEPMOJIMHAMUKHU K u3ompoueccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOCTh IpOI1IECCOB B IPUPOJIE.

TeroBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MammHaX. KoaddumueHnT momae3Horo
nerctBusl TemioBod wmamuHbl. [{ukn KapHo u ero ko3pQUIMEHT MOJIE3HOTO
JNENUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEH HSHEPruu Tejla MPH COBEPIICHWH PAaOOTHI: BBUIET
npoOKu W3 OYTBUIKM TIOJA JCHCTBHEM CXKATOTO BO3ayXa, HarpeBanwe 3dupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

W3meHenue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENSI BHYTPEHHETO CTOPAaHMS, PEaKTHBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. @azosvie nepexoovl

[TapooOpazoBanue u konuaeHncanus. Mcnapenue u xumnenue. AOCOIIOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacellleHHBI nap. YaenpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucramimueckue u aMmop@Hbie Tena. AHU30TPONUS CBOIMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MmaTepuaibl. [lnaBrmenue wu
KpucTayumM3anus. Y AelbHas TerioTa miasienus. Cyoaumanusi.

VYpaBHeHue TerIoBoro OanaHca.

TexHuyeckue YyCTpPOMCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJYyUYCHUS] COBPEMEHHBIX MaTEpPHUaJoB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiICTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObI M3MepeHUs BIAXKHOCTH.

HaGntonenue HarpeBanust v 1iaBJeHUs KPUCTAJUTMUYECKOTO BEIIECTBA.

JleMoHcTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenre 0THOCUTENLHON BIIaXKHOCTH BO3/yXa.

Paznen 4. JaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuxa
OnekTtpu3anus Ted. ONEeKTpUYeckud 3apsia. [[Ba Buaa 3IEKTpUYECKHX
3apAn0B. IIpOBOJHUKH, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
ANEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil sneKTpuuecKuil 3aps.
Onektpuyeckoe tmone. Hanpsok€HHOCTh  anekTpuueckoro mosia.  [IpuHuun



CYIIEPIIO3ULIMM DJIEKTPUUYECKUX TToJeH. JIMHMKM HanpsiKEHHOCTH JJIEKTPUUYECKOIO
OJISl.

PaGora cun  osmekrpocratmueckoro  mouss.  [lorenuman.  PasHocThb
NOTEHUHAIOB. [IpOBOMHUKM W JUANEKTPUKUM B DAJIEKTPOCTATUYECKOM IIOJIE.
Jlvanexkrprdueckas MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHyKEHHOTO0 KOHAEHCAToPa.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE NPHUMEHEHHE: DIIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTATHUYECKash 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKUII IEUCTBUS DIEKTPOMETPA.

BzaumMojeiicTBrEe HA3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE T0JI€ 3aPSKEHHBIX TE.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTU4ecKas 3aIuTa.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHcaTtopa OT IUIOUIaau
IIJJACTHH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

DHeprus 3apsHyKEHHOTO0 KOHAEHCAToOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuyeckuii mok. Toxu 6 paznuuHnwvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHHS JJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon Oma 1iid yyacTka 1enu.

DNEeKTPUYECKOE CONPOTUBIICHUE. YJENbHOE CONPOTHUBICHHE BEIIECTBA.
[TocnenoBaTenpHOE, TAapalIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jhxoyns—Jlenna. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CUJa M BHYTPEHHEE COINPOTUBIICHHUE MCTOYHMKA TOKAa.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JIeKTpU4YecKoi nenu. KopoTkoe 3aMmbIkaHue.

DONEeKTpoHHasT  NPOBOJUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBIIEHUS METAJUIOB OT TeMneparypsl. CBEPXIIPOBOIUMOCTE.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITY4KOB.

[TomynpOBOIHUKMY. CobcTBeHHas 51 IIpUMECHAst IIPOBOAUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DONEeKTpUYeCcKHuidi TOK B  pacTBOpax M  paciuiaBax  3JEKTPOJIUTOB.
DIEeKTpOoNIUTHYECKAs TUCCOLUALNS. DIIEKTPOIIN3.



DneKTpudyeckuii TOK B ra3zax. (CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monnus. 11na3zma.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE IPUMEHEHHUE: amIepMeETp,
BOJIBTMETpP, PEOCTaT, HWCTOYHUKHA TOKA, OJJICKTPOHATPEBATEIbHBIC MPHOOPHI,
AJIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIM U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN IUO]I, TabBaHUKA.

Jlemoncmpayuu

N3mepeHre cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS ITUIMHIAPUYECKUX MTPOBOJHUKOB OT JJIMHBI,
IJIONIAY MTOTEPEYHOTO CEUCHUS U MaTepUalIa.

CMenaHHOe COeIMHEHUE TPOBOAHUKOB.

[IpsiMoe W3MepeHHe >IEKTPOJBIXKYIIEH cuiibl. KOpoTKoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTHUBJICHHUS.

3aBUCUMOCTh COMPOTUBIJIEHUS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa M IpOBOJUMOCTb BO3yXa.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOJA.

Yuenuueckuui sxkcnepumenm, 1abopamophsie pabomoi

N3ydeHne CMEaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHBJICHUS.

HaGnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenne xypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOTHU, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, TUMOTEe3a, (Pu3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CHUCTEMBbl ypaBHEHUM, JuHEWHas (QyHKIMS,
napabosa, runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUHA HAa OCU KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHUE B KUBOHM npupoje, nuddysus, ocMoc,
TEIMJI000MEH >KMBBIX OPTraHU3MOB (BUIbI TEIUIONEPEaayuH, TEIJIOBOE PaBHOBECHUE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAsT Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH H



ra3oB, JJIEKTPUUYECKHE CBOWCTBA METAIIOB, SJEKTPOJUTUYECKAS] JHUCCOIUAINS,
raJibBaHUKa.

l'eoepagpus: BaxXHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpEHUSI B TEXHUKE, NOMAIIUITHUKHA, HCMHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM Jpyrue), IBUTaTelb BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIIE HAHOMATEpUaJOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHUE S3JIEKTPONpHUOOpPOB,
KCEpOKC, CTpYMHBIN MIPUHTED, AJIIEKTPOHArPEBATEIbHbBIC puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHaMHUKAa

Tema 3. Maznummnoe noje. IN1eKMPOMAZHUMHAA UHOYKUUA

ITocTtossnHble  MarHuThl.  B3ammojeilicTBHE  ITOCTOSHHBIX ~ MarHuTOB.
MarautHoe mnojie. BekTop MarHuTHOW WHAYKUMHU. [IpuHIMI cyneprno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKIUU. KapTMHa JUHUI MarHUTHOU
WHIYKIAH NOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHOE TMOJIe MPOBOJHUKA C TOKOM. KapThHa NnWHWUNA WHIAYKIUU
MAarHUTHOTO TOJS JJIMHHOTO MOPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelcTBue NpoOBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HamIpaBJICHUE. [[BUKEHNE 3apsIAKEHHON YaCTHULIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cumsl Jlopenia.

SIBneHne 3IEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
MHAYKIAW. OJIEKTPOABIOKYIAS CWjla HWHAYKIUM. 3aKOH 3JIECKTPOMArHUTHOU
nHayKuuu Papanes.

BuxpeBoe »snekTpuyeckoe moJie. DIJIEKTPOABMXKYILAS CUla HHAYKIWU B
MMPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHOyKTUBHOCTh.  SIBIIEHME CAMOMHIYKUMH. OJIEKTPOABMXKYILIAs CHJIA
CaMOWHIYKIIUU.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuuecKrue yCTpOMCTBA M IPAKTUYECKOE TMPUMEHECHUE: ITOCTOSTHHBIE
MArHUThI, BJEKTPOMATHUTBI, JJIEKTPOJBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUIl, UHIYKIMOHHAS [1€Yb.



Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIUY MAarHATHOTO TOJIS.

B3anmoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CHIIBI HHAYKIHU OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO ITOTOKA.

SIBiieHHE CAaMOMHTYKIIHH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHON UHAYKIIHH.

Paszgea S. KoJsieOanusi 1 BOJIHbI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue xonebanus. Ilepuon, gactota, ammumtyaa u Qa3a KoJeOaHHIA.
[Ipy>kMHHBIA MasTHUK. MaTreMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
koneOanuii. [IpeBpaiienue sHeprun Npu rapMOHNYECKUX KOJICOAHUSX.

KonebatenbHbiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJEOATeIbHOM KOHTYpe. AHANOTus MEXIy MEXaHHYECKUMH U
AIIEKTPOMAarHUTHbIMU KoJiebanusiMu. @Dopmyna TomcoHa. 3akOH CcOXpaHEHUs
DHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/IeHHbIE MEXaHUUECKUE
KoseOanusi. PezoHanc. BbiHy X I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemenHblii TOK. CHHYCOMAQJIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JEHUCTBYIOIIEE 3HAYECHHUE CHJIBI TOKA H
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE AIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU NPU MPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTI U B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M TPAKTUYECKOE NPHUMEHEHHE: DIIEKTPUUYECKUMN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUH JJIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEMaTUYECKU MASITHUK).



Habmronenue 3aryxaromux KojieOaHHiH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pesonanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUS! OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu TmoCIENOBAaTENbHOM COEAUHEHHHM PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHAEHCATOpa.

Mopeinb TUHUY AJIEKTPOIIEpEAAYH.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomoi

HccnenoBanre 3aBUCMMOCTH TEpHUOJIa MaJbIX KoJieOaHUM rpy3a Ha HUTH OT
JIJIMHBI HUTU U MAcCChI Ipy3a.

HccnmenoBanne NEPEMEHHOrO TOKa B LENH W3 IOCIENOBATENBHO
COETMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60JIHbL

MexaHnueckrue BOJHBI, YCIOBUsA pacnpocTpaneHus. Ilepuon. CkopocThb
pacrpocTpaHeHusT W JJuHa BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
WNuTepdepentus u qudpaxius MEXaHHIECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, NOJIsSpU3auns, AUPpaKuus,
unTepdepenimsa. CKOpOCTh dJIEKTPOMATHUTHBIX BOJIH.

[IIkana 31€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagnuOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHUYecKue YCTPOMCTBA M TNPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE M MEIAULMHE, panap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, Tesnedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHHUE MTONEPEUHBIX U MPOJOIbHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HaGntonenue orpaxeHus U mpesioMICHUST MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiny MEXaHUYECKUX BOJH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYI0H W
4acTOTOM KOJeOaHMil.



HccnenoBanre  CBOMCTB ~ JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, Tudpakius, uHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsmonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd ceera. ToueyHbIld HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoeHnne n3zobpakeHui B
IIJIOCKOM 3€pKaje.

[Tpenomnenue cBeta. 3aKOHBI MPEJTOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CiioxHbIi cocTaB O6enoro ceera. Lger.

CobOuparomie ¥ pacceuBaroniue JuH3bL. ToHkas suH3a. DoKycHOE
paccTosiHue W ONTHYECKas cuja TOHKOW auH3bL. [locTpoenne un3oOpakeHuil B
coOMparoIIMX M PacCeUBaKOIIMX JIMH3aX. PopMysa TOHKON JIMH3BL. Y BEIUYEHHE,
JABaeMOe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHHUKHU.
YcnoBus HaOMIOAEHUS MaKCHMYMOB M MHUHUMYMOB B HHTEpP(EPEHIIMOHHON
KapTHHE OT JIBYX CHH()a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakuvonHas pemérka. YclioBUe HaOI0IeHUs
INIABHBIX ~MAaKCUMyMOB TIIpM NAJE€HUA MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PAKLIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHHYecKue YyCTPOMCTBAa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyna,
doToamnmapar, TPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMOMMHEWHOE paCHpOCTPAaHEHNE, OTPAKEHUE M TNPEIIOMIICHHE CBETA.
OnTuyeckue mpruodOpBHI.

[TostHOE BHYyTpEeHHEE OTpakeHre. Mozellb CBETOBOA.

HccnenoBanuie CBOMCTB M300paXKeHUH B JIMH3AX.

Mopaenn MUKpOCKOMa, TEIECKOIIA.

HaGmonenue natepdepeHunn cBera.

Habmonenue nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Tonyyenue ciekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKH.

HabGnronenue nossipu3anuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3mepenne rnokas3aresns npejoMIICHUs CTEKIIA.
HccnenoBanre CBONCTB M300pakeHUH B JIMH3aX.
Habmonenue agucnepcuu cBeTa.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEIHLHOCTH

['panuipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsl
CIIEIMAJIBHOM TEOPUM OTHOCHUTEJIIBHOCTH: WHBAPUAHTHOCTh MOJIYJSI CKOPOCTH
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTENBLHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrust 1 UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MacChl C JHEPrUEN U UMITYJIBCOM PEIIITUBUCTCKOM YaCTHLBI. DHEPTUS
MTOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEpTrUN HOTOHA C €T0 YACTOTON. DHEPTUs
U UMIyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dororddekra. YpasHenue OiHmTerHa st dortorddekra. «KpacHas rpaHHUIiay
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE MNPUMEHEHHE: (OTOIIEMEHT,
(doToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeIHEro GpoToaddekra.

Ceeroguon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmnbiTel Pezepdopaa mo paccessHUIO o -4acTHL.
[Inanerapras moxens aroma. lloctynatsl bopa. M3iydyenwe u norioiieHue
(GOTOHOB MpH MEPEexXoAe aToMa C OAHOTO YpPOBHS 3HEPruu Ha JApyrou. Buabl
cnekTpoB. CHeKTp ypOBHEHN 3HEPIUHM aTOMa BOJOPOAA.

BosHoBbIE cBoOVicTBa yactull. Bomuer ne bpoia. KopryckyisspHO-BOIHOBOM
Ty aJIu3M.

CIIOHTaHHOE U BBIHYXJACHHOE U3JIy4YCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUWE: CIEKTPalIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu
Mopenb onsita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue IMHeHyaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
Habmronenue nuHeHyaTOTO CrieKTpa.
Tema 3. Amommnoe a0po
OKCHEPUMEHTHI, JOKA3bIBAIOIIME CIIOKHOCTh CTPOEHHUsS sapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  coctaBa
paauoakTuBHOrO wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3Iy4CHHUS.
BnusiHre paguoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.
OTkpeiTHE TIpOoTOHA W HeWTpona. Hykmonnas mogens siapa [eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30Tormsl.
Anbda-pacnan. OIEKTpPOHHBI W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.
DHeprusi CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. JlepekT Macchl siapa.
Snepnbie peakunn. [lenenne n cuHTe3 A1€p.
Anepusiii peaktop. Tepmosiaepusiii cunte3. IIpoOiaeMbl U MEPCHEKTUBBI
AJIEPHOM PHEPrETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.
DJieMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.
Mertoabl HaOIIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIE B3aUMOJEHCTBUS. EMUHCTBO (pu3HUeCcKOi KapTUHBI MUpA.
TexHuyeckue yCcTpOMCTBAa M NPAKTHYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6omoa.
Jlemoncmpayuu
C4€TUMK MOHU3HUPYIOIINX YACTHL.
Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi
HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUYEHUE
aCTPOHOMMH.

Bun 3Bézmnoro nHeba. Co3Be3ausi, sSipKU€ 3BE3MbI, TUIAHETHI, UX BUIAMUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Cosnne. ConHeuHass akTHUBHOCTh. McTtounuk sHeprum ConHuoa U 3BE3Z.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTbY». 3BE3/bl TJIABHOW IOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JUIsl 3BE37 TJIABHOW IOCJENI0BATEIbHOCTH. BHyTpeHHee cTpoeHue



3B&31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUU U 3Boonuu ConHIa u
3BE3/. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. Ilomoxenue u aBwkeHue CojHIa B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacummpenue Beenennoii. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeMKkTOBOE M3ITyYeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONpE/IeNICeHUs MOJI0KEeHNUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sd CEeBEPHOIO MOJIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JIynsl, mianet, Mueunoro [1ytu.

O06o0maromiee NOBTOPEHUE

Ponb ¢usuku u acTpoHOMHUHM B HIKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COIMAIbHOM M 3TUYECKOMN cepax NesITeIbHOCTH YeJIOBEKa, pOJib U MECTO (DU3UKU
¥ aCTPOHOMHH B COBPEMEHHOW HayYHOU KapTHHE MUPA, pOJib (PU3UIECKON TeOpUun
B (opMHUpOBaHMM MPEACTABICHUNA O (PU3MUECKON KApTUHE MHUpPA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xkypca ¢uszmkn 6a30Boro ypoBHs B 11 kjmacce ocymecTBIseTcs ¢
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypCcaMM MAaTE€MAaTHKH,
OHOJOTHU, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsamus, CBSI3aHHBIE C M3YYEHHEM METOIOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (pakT, TUMOTEe3a, (Pu3nyeckas BEIWYMHA, 3aKOH,
TEeOpusi, HAOIIO/ICHUE, SKCIIEPUMEHT, MOJIETMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIEHHWE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbI U UX IMPOEKIHUH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMN, NpPU3HAKK TMOJI00US TPEYroJIbHUKOB,
ONpeIeJICHUE TUIOIIAIU TIIOCKUX (Uryp u oobéma Tel.

buonoeus: »nektpuueckue sBICHUS B SKUBOW Mpupojie, KosebaTenbHbIe
JBUKEHHS B )KUBOW IPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOM IPUPOJE, NEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAST CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOW PEHIETKU, CHEKTPAIbHBIN
aHaJu3.



l'eoepaghus:  MaruuTHBIE TIONMIOCA 3eMJIM, 3aJIEKM MAarHUTHBIX Py,
dboTochEMKa 3eMHOM IMMTOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHHIA.

Texnonocusa: JNVMHWUW DJIEKTPOIEpENay, TEHEpATOp IMEPEMEHHOIO TOKa,
AJEKTPOIBUTATENIb, WHAYKIHOHHASA I1€Yb, pajaap, PaguoONpPUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBU-neub, MPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA,
COJIHEUHas OaTapes..



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIero
obOpazoBanms (0a30BbIN YPOBEHB) MOJDKHO OOECIEUUTH MTOCTHIKCHHUE CIICTYFOIINX
JMYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINUYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS Y4eOHOro npeameTa «Pusukay JOJKHbBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIUXCSA PYKOBOACTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTrO OOIeCcTBa, PACIIMPEHUE KU3HEHHOTO
OTBITa U OMBITA JIEATEIILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIHHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIECUETTOBEYECKUX TyMAaHUCTHUUYECKUX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPa)kKJAaHCKOTrO
00111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aMMO/ICICTBOBATH C COIIMATbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIIUSAMHA U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOMN JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH pOCCHUICKOI IPaKIaHCKOMN UJEHTUYHOCTH,
NaTpuOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJAaM, JTOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M 1IEHHOCTH, B TOM YHCJIC B
NEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYUBOTO Oy IyIIIETro;

4) 3¢TEeTUYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOI'O TBOPUECTRBA,
npucyiero Gpusndeckoi Hayke;



5) Tpy10BOT0 BOCIIMTAHMSI:

WHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBLHOW eATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOU, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccun U peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0JI0rH4eCKOro BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAaHWE TJI00aTHLHOTO
XapakKTepa KOJOTHIECKHUX MPOOIeMm;

IJTAHUPOBAHKUE U OCYIIECTBIICHUE ICMCTBUI B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUS 1IeJIeW YCTOMYUBOTO PAa3BUTHS YEJIOBEUYECTBA;

pacUIMpeHne OMbITa JEITEIbHOCTH SKOJOTUYECKOW HAMpaBIEHHOCTH Ha
OCHOBE MMEIOLIUXCS 3HAaHUM 110 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTU HAYYHOW JESTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHuss (U3MKA  OCYIIECTBISATH  IMPOCKTHYID M HCCIICIOBATEIBCKYIO
NEeATeTbHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIe e CTBUSA
Bba3oBble Jiornueckue 1eMcTBHUA:
CaMOCTOSITENIbHO  (OpMyNIHpOBaTH W aKTyaJU3UpOBaTh  Mpodiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;
ONpeAeNATh ILeNN JEATEIbHOCTH, 3a/aBaTh NapaMeTpbl M KPUTEPUHU UX
JOCTUKECHMUS,;
BBISIBJSITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B  paccMaTpHUBAEMbIX
(bU3NYECKUX SIBICHUAX;
pa3palaTeiBaTh TUIAH PEHICHUs MPOOJIEMBbI C YUETOM aHaIN3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEpHUaJIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B AESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUM JESATEIbHOCTH;
KOOPAMHUPOBATh W  BBIMIOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJCHCTBYS;
pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX POOJIEM.
Bba3oBble ucciienoBarejbCKue JeHCTBUA:
BJIA/IETh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBIMU TMOHSATHUSMU U METOAAMH
(bu3NYeCcKOil HAyKH;



BJIa/IETh HAaBbIKAMHU Y4eOHO-HCCIIEI0BATENbCKOW U MPOEKTHOW AESITENIbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB peUIeHUs 3ahaud (PU3MUECKOTrO COJAEp)KaHUs, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB TMO3HAHUS;

BJIQIeTh BUAAMH JCATEIHHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETALY, MPEOOPa30BaHUI0 U MPUMEHEHHIO B pa3IMYHbIX Y4EOHBIX
CUTYalUsAX, B TOM YUCIIE [IPU CO3JJaHUM YUEOHBIX IPOEKTOB B 001aCTU (DU3UKHY;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJIM3WpOBaTh 3a1ady,
BBIIBUTATh TUTOTE3Yy €€ pEeIICHHUs, HAXOAUTh apTyMEHTHI ISl JOKa3aTelbCTBA
CBOMX yTBEPXICHUI, 3a71aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ PpELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOU
NeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YYEHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTh 3HAaHHUA MO (QU3MKE B MPAKTUYECKYIO 0O0JIacTh
KHU3HECATESIIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTHHAIBHBIE TIOAXO0/bI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

Pabora c nundopmanueii:

BJIa/IeTh HaBBIKAMH MOJy4YeHUS WHGOPMAIMU (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBISATh IOUCK, AaHAIU3,
CUCTEMATHU3alMI0 W HHTEpHpeTanuio HHGOpMAalMKU pa3IudHbIX BUAOB U (HopM
IpeJICTaBICHHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAIIUH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TE€XHOJOTM B PELICHUM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3aja4 ¢ coONrofieHHEeM TpeOOBaHUM SProHOMHUKHM, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOEpex eHMsl, TMPaBOBBIX U  JTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30TTaCHOCTH;

CO3JaBaTh TEKCThl (PU3MUECKOr0 COAEpPKaHUS B pa3IMUHBIX (opmarax ¢
y4€TOM Ha3zHayeHMsI THPOPMALIMU U LIEJIEBOU ayJUTOPUH, BBIOUPAs ONITUMAJIbHYIO
(dopMy npeAcTaBIEHUS U BU3yaTU3aLllu.

KoMMyHUKATHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€ 1eiCTBUSL:
OCYHIECTBISITh  OOIIEHWE HAa ypoKax (U3MKK U BO BHE-YPOUHOMH
NEeSTEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4ath
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh W MUCIIOJb30BaTh MPEUMYILIECTBA KOMAHIHOM W WHIWBUIYaAJIbHOU
paboThI;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JCHCTBUH C Y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 WICHA KOJIJIEKTUBA,;

MPUHUMATh LEJIW  COBMECTHOM  JEATENBbHOCTH, OpPraHW30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHIA,
pacmpeienaTb pojau ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHMKA KOMAaHIbl B
o0Muii pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaratb HOBBIE IIPOEKTHI, OLEHUBATh HJEU C TMO3ULUHUH HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYaIUIX, IPOSIBIISATH TBOPUYECTBO M BOOOPAKECHHE, OBITh HHUIIHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MMO3HABATENbHYIO AESTENBHOCTh B 00JIACTH
(U3MKK W aCTPOHOMHH, BBISABIATH MPOOJIEMBI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3a]1a4, MJIaH BBIMOJHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHUN;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEeHTUpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

CIocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAULMH B 00JacTu
(u3KKH, TOCTOSHHO MOBBIIIATE CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJa/JeTh  HABbIKAMU  I[IO3HABATEJbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJITATOB U
OCHOBaHMI;



UCITIOJIb30BATh MPUEMBI PEQIIEKCUU ISl OLICHKU CUTYyaIluu, BHIOOpA BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3e pe3yJbTaTOB
NEeSTEeIbHOCTH;

MPUHUMATH ce0sl, MTOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHX TMPU aHaIW3e pPe3yJbTaTOB
NEeSATEeTLHOCTH,

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OITHOKH.

B nporniecce MOCTMXXKEHHSI JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOrPAMMBI
no Qu3MKe I YPOBHS CpeaHero ooOimero oOpa3oBaHus y OO0ydYaromuxcs
COBEPIIICHCTBYETCS AMOIMOHAIILHBIN WHTEJUICKT, MIPEAMOJIar afo A
c(hOpMUPOBAHHOCT:

CaMOCO3HAHUsI, BKJIIOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIILHOE
COCTOSIHHME, BUJIETh HAMPABJICHUS PA3BUTHUS COOCTBEHHOMN SMOIMOHAIBHOU Chephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIFOYAIOIIETO CAMOKOHTPOJb, YMEHHWE TPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh AaNanTHPOBATHCA K
HMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKEHUIO LIEeTU U
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTH, YMEHHE MEHCTBOBATh HWCXOJS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBAaTh €ro TMpH OCYIIECTBICHHH OOIIEHUS, CHOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COITMATBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIFOIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peInaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuns B 10 kJjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYJAIOIIUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MPUMEpax pojib U MeCTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHbI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YYUTBIBATh TPAHMUIBI TPUMEHECHHS W3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEpIHAJIbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE TEJO,
UJICAIBHBIN Ta3, MOJEIHM CTPOCHUS Ta30B, )KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;



pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSACHITh UX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U
AIEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJMHEUHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBMXKEHUE MO OKPYKHOCTH, HWHEpIHS,
B3auMoIeicTBue Ten, auddys3ns, OPOYHOBCKOE JABMWKCHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHNE 00BhEMA TeJl MPU HarpeBaHUU (OXJIaXKISHUH ), TETUIOBOE
paBHOBECHE, HUCHAPEHME, KOHJCHCALMS, IJIaBJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJIICHUA T'a3a MPU €r0 HArPEBAHUU B 3aKPHITOM
cocyZie, CBSI3b MEXAY NapaMeTpaMH COCTOSIHMSI Tra3a B  HM30IPOLECCax,
AIEKTPU3ALMSA TEJI, B3AUMOJCHUCTBUE 3aPsJIOB;

OTNUCHIBAaTh MEXaHWYECKOE JBMIKEHHUE, MCIONB3YS (PU3MUYECKHE BEIUUMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
MMIYJIbC TE€Jla, KNHETUYECKAas JHEPrus, MOTCHUUAIbHAS JHEPIUsi, MEXaHUYECKAs
paboTa, MexXaHUYECKass MOIIHOCTh; MPU OMUCAHUM TPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS W EIUHMUIIBI,
HaxOoJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HMYECKYIO BEJIIMUYHMHY C JAPYTUMU
BEJIMUUHAMU;

ONMCHIBATh HM3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SBJICHHS,
UCTIONIB3Yysl (U3WUYECKHE BEIMUYWHBL: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KMHETHYECKasi SHEPIrUsl XaOTUUYECKOIO JBUKCHUS MOJIEKYJ, CPeIHEKBaApaTHUHAs
CKOpPOCTb MOJICKYJ, KOJIMYECTBO TEIIOThI, BHYTPEHHsISI 2HEprus, padbora rasa,
KO3 (PUIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENS; TPH OMUCAHUN
NPaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICT MCIHOJIB3YEMbIX BEIUYMH, UX
0003HAUCHUS W COUHUIBI, HAXOAWUTHh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(u3NYECKYIO BEIMUUHY C APYTUMHU BEJTMUYUHAM;

OIKCHIBATh M3YUYCHHBIC AJIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sIBJIEHUS (TIPOIIECCHI), UCMOIB3Ys (PU3MUECKHE BEJIMYMHBI: AICKTPUUYECKUN 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIHAN, PA3HOCTh MMOTCHIMAJIOB;
NPy OINMHCAHUM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAUCHMUS W EIWHUIIBI, YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMU;

aHANMM3UPOBATh (PU3UUYECKHE TPOIECChI U SBIICHUS, UCIIONB3Yys (U3HUCCKHEC
3aKOHBI U MIPUHIMUIIBL: 3aKOH BCeMUPHOTO TArotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHCHUS MEXAHUYECKOW OHHEPruu, 3aKOH COXPaHCHUS HWMITYJIbCa,
MPUHIUIT CYNEPHO3UIIMA CHUJI, NMPUHIMII PABHOINPABUS HHEPIMATIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETHYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPTUU TEIIOBOTO JIBUKECHUS MOJICKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsaa, 3akoH KylloHa, mpu 5TOM pasiuyarh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATHP OCHOBHBIE NPHUHLMIIBI JEHCTBUS  MalllMH, NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKU3HM;

BBIMOJHATh AKCHEPUMEHTHl IO MCCIEAO0BAHUIO (PU3NYECKUX SIBICHUNH U
IPOLECCOB C HCIHOJB30BAHUEM IMPAMBIX U KOCBEHHBIX H3MEPEHMH, IPU STOM
dbopMmynupoBaTh MpoOJieMy/3amady ® TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO O0OpYIOBAaHMS, NPOBOAUTH ONBIT U
GbopMyIUpOBaTH BHIBOJIHI,

OCYIIECTBJISATh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh M3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHNM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIYy  (U3MYECKUMHU  BEIUYMHAMHU  C
UCIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUN, NMPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcHpoBaTh pE3yNbTaThl IMOJYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEJIMYUH B
BU/JI€ Ta0nMIl U rpaMKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICJOBAHMUS;

cobroaTh npaBuiaa 0€30MacHOTO TPyJa MNP MPOBEICHUM HCCICIOBAHUI B
paMKax ydeOHOIro OSKCIIEpUMEHTa, Y4eOHO-HCCIIE0BATEIbCKOM W MPOEKTHOU
JESTEIIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOIO
000pyI0BaHUS;

pemiarb pacy€THhIE 3aJaud C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (hr3UUecKne 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAINM3a YCIOBHS 3a7aun
BBIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEITUYHHBI U (POPMYIIBI,
HEOOXOUMbIEe NIl €€ pelIeHUs, MPOBOAUTH PacuéThl M OIEHUBATh PEAJbHOCTD
MOJIyYEHHOT'0 3HaUY€HUs (PU3MUECKON BEIUUUHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH W
(duznueckue BICHUS;

UCIONB30BaTh  MpPU  pPELIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTMH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIPEJCTAaBJICHUS y4eOHOW W HAyYHO-TIOMYJSpHON MHGOpPMAIUH, TTOTYIYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTyYaeMyI0 HH(OPMAIIUIO;

IPUBOJUTH PUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MHpa, B PA3BUTHUE
TEXHUKHU U TEXHOJOTHI;

UCITIOJI30BaTh TEOPETHUYECKUE 3HAHUSA MO (PU3UKE B IMOBCEIHEBHOW >KH3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOPAIEHUH C MPUOOPaAMH M TEXHUYECKHUMHU



yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 3/10POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
NIOBEJCHUS B OKPY’KAIOIIEH Cpefe;

paboTaTh B Tpynme C BBIIOJHEHHUEM pPAa3IMYHbIX COLIMAJIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPyNIbl, PAUMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNE PACCMATPUBAEMON MTPOOIIEMBI.

K konmy oOyuenuss B 11 kiacce mnpeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JIOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIHA:

JEMOHCTPHPOBATh Ha MPUMEpax poJib U MecTo (M3HKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTHH, B IMPAKTHUYECKOW JEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M €IUHCTBO
(¢u3nyeCcKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YyYEHHBIX (U3UUYECKUX MOJEIEH:
TOYEYHBIN JIEKTPUUECKUM 3apsAJl, JIyd CBETa, TOUCUYHBIM UCTOYHUK CBETA, SIEPHAs
MOJieJb aTOMa, HYKJIOHHAsE MOJI€Jb aTOMHOIO siipa MPH PEIIEHUU (PU3UUECKUX
3azay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKN U KBAHTOBOW (DM3UKH: IIEKTPUUYECKAsI MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE IEUCTBUS TOKA, B3aUMOICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHWCTBHE MAarHUTHOIO TMOJsA Ha
IPOBOJAHUK C TOKOM M JBWXKYILUMKCS 3apsl, 3JIEKTPOMArHUTHbIE KOJeOaHUsA U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE, NPEIOMIICHHE,
uaTepdepenusa, audpakuus W TOMAPHU3ANUS  CBETa, JTUCHEPCUS  CBETa,
dotornexrpudeckuii 3GdexT (PpororddhexT), cBeToBOE NaBIICHHE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aToMa BOJXOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaaNOAKTUBHOCTE;

ONKCHIBaTh W3YYEHHBIE CBOWCTBA BEILIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYID  NIPOBOJUMOCTh  pPA3JIMYHBIX  Cpel) U
3JIEKTPOMArHUTHBIE SIBIEHUS (MPOLIECCHI), HMCMONb3Yys (U3MUECKUE BEIUYUHBL:
IEKTPUYECKUHN 3apsill, CWJIa TOKa, IEKTPUYECKOE HANPSHKEHHUE, DIEKTPUYECKOE
COINPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMXKYIIAsl cujla, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJisA, cwia Ammepa, cuna JlopeHmna, MHIYKTUBHOCTH
KATYIIKW, JHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO IIOJIEH, MEPUOX M YacToTa
KoieOaHul B KoJeOaTeNIbHOM KOHTYpE, 3apsii M CHJla TOKa B Mpolecce
TFAPMOHMYECKUX DJIEKTPOMATHUTHBIX KOJEOaHWH, (POKYCHOE pacCTOSHUE U
ONTHYECKasl CHJIa JIMH3bl, NPH OMHCAHUU MPABWIBHO TPAKTOBATH (DU3UUECKUI
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M E€IMHHUILIBI, YKa3bIBaTb
dbopMyIbl, CBS3BIBAIOIINE JaHHYIO (DH3UYECKYI0 BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU;



ONUCHIBAaTh M3YYECHHBIE KBAHTOBBIC SBJICHHS M TIPOLIECCHI, HCMOJb3YS
bu3nueckue BEJIMYMHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, NMEPUOJ TIOJypaciaia, SHEPTHs CBI3U
aTOMHBIX SiZIep, NpPU ONUCAHUM TMPABWIBHO TPAaKTOBAaTh (HU3UUYECKUN CMBICI
WCITOJIb3YEMBIX BEJMYMH, MX OOO3HAUCHUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIOIIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3MUECKON BETMYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE TPOIIECChI U SBICHUS, UCIIONB3Yys (U3HUCCKHEC
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapaJIJIEILHOTO
COCIMHEHNS NPOBOJAHUKOB, 3aKOH J[kxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHe ODWHINTeHHA s (oTodddekra,
3aKOH COXPAHEHUs SHEPrUHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUSs
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUs MacCOBOTO 4HMclia, MOCTylathl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIIbI, 00JaCTH)
PUMEHUMOCTH;

ONPEICIISITh HAMPABJICHUE BEKTOPA UHIYKIIMU MAarHUTHOTO MOJIsi MPOBOIHUKA
C TOKOM, cuJibl Amriepa u cuiibl JIopeHia;

CTPOUTh W ONHUCHIBATH M300paXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI MO MCCIEAOBAHUIO (PU3NUECKUX SBJICHUU U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHU: TpPU 3ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO O0OpYyHOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W WCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUMN: MpPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TAOIUIl W
rpauKOB, ACIATh BHIBOBI ITO Pe3yIbTaTaM UCCIICIOBAHMS;

coOmro/1aTh MpaBmiia 0€30MacHOr0 TpyJla MpU MPOBEIECHUU HCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-HCCIIEeNOBATEILCKOW U IMPOEKTHOM
JEATEIIbHOCTH C UCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOMCTB U JIaDOPATOPHOTO
000pyI0BaHUS;

pemiarb pacy€THbIE 3aJaud C SIBHO 3aJaHHON (PM3MYECKOW MOJENbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICHATh (PU3NUECKHE BEIUYMHBI U (OPMYJIBL,
HEOOXOJUMbIEe NIl €€ pelIeHUs, MPOBOIUTH Pacu€Thl M OLEHMBATh PEAJbHOCTD
MOJIyYEHHOT'0 3HaUY€HUs (PU3MUECKON BEIUUUHBL;

pelaTh Ka4eCTBEHHbIE 3a/1aU: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH W
(duznueckue sBICHUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  yuyeOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUS Y4eOHOW W HAyYHO-TIOMYJSIPHON MHGOpMAIK, MOTYIYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTyYaeMyI0 HH(OPMAIIUIO;

OOBSACHATh MNPUHLUNBI JEUCTBUS MAIllMH, MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUS UX 0€30MacHOr0 MCHOJIb30BAaHUS B MOBCEIHEBHOU
KHU3HH;

PUBOIUTH PUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUIL;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHOW JKU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpPAIEHUH C MPUOOPaAMH M TEXHUYECKHUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUsS 3I0POBbS M COONIIOICHUSI HOPM 3KOJOTHYECKOTO
NIOBECHUS B OKPYIKAIOILIEH Cpefe;

paboTaTh B TpyHIe C BBIIOJHEHUEM pPAa3IMYHbIX COLIMAJIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPyNIbl, PAaUMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATH JESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB TPYIIIIHI B PEIICHNE PACCMAaTPUBAECMON TTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne n/m P Kontpoabnbsie  IlpakTnyeckue (mudp :
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOr'O TO3HAHUS 2 bubmmorexa LHOK
’ A i https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
nHeMatHia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBEI TEPMOAHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHHS BEIIECTBA. 5 bubnnorexka HOK

@Pa30BbIE IEPEXOBI

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




Uroro no pazneny

24

Paznen 4. JIEKTPOJAUHAMUKA

bu6nunoreka [IOK
4.1 DIeKTpoCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN NIeKTpUYECKUl TOK. TOKU B 12 bubnmnoreka [JOK
’ Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaunmMeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ni/m P Kontpoabnbsie IIpakrunyeckue (1udpp )
NMpOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTHoe nojue. J1eKTpOMarHuTHast 1 1 3 bubnmnoreka [JOK
’ AHIAYKLIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4ecKHe U AIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97c
27 MexaHW4YeCKHe U AJIEKTPOMArHUTHBIC 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6nuoreka [IOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcHOBBI crielIUaNbHON TEOPUU 4 1 bubnmnoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bu6mmoreka [IOK
4.1 i 6
IICMEHTBI KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue atoma 4 bubnmnoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

AToMHOE S1pO

bu6nunoreka [JOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmmorexa [TOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazneny 7
Pazgen 6. OBOBIIAIOILIEE IIOBTOPEHUE

6.1 Ob6o061atoiiee NOBTOPEHKE 4 fgfi;if;;gg}; 41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| ®usuka — Hayka o npupoje. Hayunsie | bubnuoreka [JOK
METOBI IO3HAHUS OKPYKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponw 1 mecto pusuku B hopmupoBanun
2 COBPEMEHHOM (Il{)a HOU K(ﬁ I;I/IHIi MHpA, B 1 bubmorexa HOK
P . yi P Vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETLHOCTH JIIOICH
Mexanunueckoe aBuxeHue. OTHOCUTENbHOCTh
3 MexaHuuyeckoro aBuxkeHus. [lepemenienue 1 bubmorexa [JOK
- HeP ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmorexa [JOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpEeHHOE IPSIMOIMHEIHOE 1 bubnuorexa [JOK
JBUKCHHUE https://m.edsoo.ru/ff0c372¢e
6 CBoOoaHoe majieHue. Y CKopeHue 1 bu6mmoreka [IOK
cBOOOHOTO M/ ICHUS https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nuxenue. JIBuxenue | bubnuotexa [JOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHOocuTenbHOCTH ["anunest.
8 HWNuepnmanbaple cucteMbl oTcueTa. IlepBrIit 1 bubnnorexa LIOK
p - HeP https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa
9 Macca Tena. Cuna. [IpuHuun cynepno3uuuu | bubnuorexa [JOK

cui. Bropoit 3akoH HerotoHa s

https://m.edsoo.ru/ff0c3be8




MaTepHaanoﬁ TOYKH

10 Tpernii 3akoH HproTOHA 1J1s1 MaTEpUaIbHBIX bu6mmoreka [IOK
TOUYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMupHOTO Tsirotenus. Cuma bubnmnoreka [JOK
TsbkecT. [lepBas kocMHYeCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6munoreka LIOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/ff0c3el 8
Cuna tpenusi. Koapduument tpenuns. Cuna
13 com OTIIjIBJ'IeHI/ISI 1| (II)/I(I)I[BI/IKGHI/II/II) Tena B bubmorexa [JOK
p P https://m.edsoo.ru/ff0c3{76
KUJKOCTHU WM Ta3e
[TocTynarenbHOE U BpalaTeibHOE JBUKEHUE
14 abcoMOTHO TBEPIOTO TeNa. MOMEHT CUJIBL. bubnmnorexa [JOK
IIneqo cumnel. ¥YcnoBus paBHOBeCUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NmMnynbsc MmaTepraibHOW TOUYKHU, CUCTEMBI
15 MaTepUaIbHbIX TOYEK. IMmynbce cuibl. 3aKOH bubnuoreka [IOK
COXpaHEHUs UMITylbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pabota u momHOCTh cuibl. Kunernaeckas
16 9HEeprusi MatepuanbHol Touku. Teopema 00 Bubmmorexa [IOK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUN KMHETHYECKOM 3HEpruun
[TorenumaneHas sHeprus. [loTeHnnaneHas
17 SHEPTHs YIpyro neGopMupoBaHHON bubnuotexa [JOK
npyxuHbl. [loTeHnansHas 3Heprus tena https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTennmanpHbIe U HETTOTEHIIUATBHBIE CHIIHI.
bu6mmnoreka LIOK
18 CBs13b pabOTHI HEMTOTEHITUATBHBIX CHJI C

H3MEHEHHEM MEXaHNIECKOM OHCPIrun

https://m.edsoo.ru/ff0c478c




19

20

CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUn

JlaGopatopHnas pabora «/ccnenoBanue cBsizu
paloThI CUJIBI C U3BMEHEHHEM MEXaHHUUECKOM
SHEPIrUM Tejla Ha IPUMEPE PACTKEHUS
PE3NHOBOIO KI'yTa

KonTponbnas padora no teme «KunemaTtuka.

Z[I/IHaMI/IKa. 3aKOHEBI COXpPAHCHUS B
MEXaHHUKE»

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBbIE TOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsuxenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

24

XapakTep ABUKECHUS U B3aUMOJECUCTBUSA
4acTUL BeniecTBa. Monenu CTpoeHus ra3os,
KUJKOCTEN U TBEPABIX TEI

Macca monekyin. KonuyecTBo BemiecTsa.
[TocTostnHas ABoraapo

TermtoBoe paBHOBecue. Temneparypa u eé
m3mepenue. llkana temneparyp Llenscus

25

26

27

Uneanpusii raz 8 MKT. OcHOBHOE
ypaBaeHue MKT

AOcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPIUM JIBUKEHUS MOJIEKYIL.
VYpaBHenne MeHneneena-Kianelipona

3akoH [lanpToHa. ['a30BbIe 3aKOHBI

bu6munoreka LIOK
https://m.edsoo.ru/ff0c4fde

bu6munoreka LIOK
https://m.edsoo.ru/ff0c511e

28

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH MEXIY ITapaMeTpamMu
COCTOSIHUS pa3pPEeKEHHOTO Ta3a




H3OHpOHCCCLI B UACAJIbHOM I'a3€ U UX

bu6munoreka LIOK

29 rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHs sHEprus TEPMOAUHAMUYECKOU
30 CHCTEMBI U CIIOCOObI €€ N3MEHEHHUS. bubnuoreka [IOK
KonnyectBo Temnors u pabora. BuyTpeHHss https://m.edsoo.ru/ff0c5952
JHEPrus OJHOATOMHOIO HJECAJIBHOTO Ta3a
31 Bunael reruionepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TENI0EMKOCTD BEIIECTBA.
32 K(I:JIH%CTBO TEIJIOTHI IIPU Tgfmonepez(aqe. bubnmorexa LOK
. https://m.edsoo.ru/ff0c5c36
AnuabaTHbIH mporiecc
13 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs npo1ieccoB B MpUpoOIE. bubnuorexa [JOK
BTropoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
15 [Ipunuun nevicteus u K11/ rernoBoit bu6mmoreka [IOK
MaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT
37 DKosiornyeckue npooaeMbl TEIIO3HEPTeTHKI
18 O6o0maromuii ypok «MosexynspHas bubnuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas padota no teme
39 «Monekymnsipaas ¢puszrka. OCHOBBI bubmorexa [JOK
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKN»
40 [TapooGpa3zoBaHue U KOHICHCALMSL. bubnuorexa [JOK
Hcnapenue u xuneHue https://m.edsoo.ru/ff0c63b6
41 AOconroTHAs 1 OTHOCHTEIIbHAS BIIAXKHOCTh bu6mmoreka [IOK

Bo3ayxa. HacelenHslil nap

https://m.edsoo.ru/ff0c64d8




TBépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB

bu6mmnoreka LIOK

42
KpUCTAIIOB. JKUIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
13 [InaBneHne u KpuctauM3anus. Y 1enbHas bubmuotexa [IOK
TeruioTa miaBneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHEeHHE TEMI0BOro OamaHca
p https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tel. DIEKTPUIECKUH 3apsi. bubnuotexa [JOK
JIBa Bua 2IEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHMKH, AUDIEKTPUKH U
46 H(E)J'I OBOJIHUKH 3aK(I))H COXpaHEHUS bubmorexa [IOK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bec
AIEKTPUUECKOTO0 3apsiaa
47 BsaumoneiictBue 3apsiioB. 3akoH Kynona. bubnuorexa [JOK
To4deuHbIil JIEKTPUYECKU 3apsiy https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
48 [IpuHIMIT Cynepno3uIMU ANEKTPUIECKUX bubmorexa HOK
P vu Hep B .. P https://m.edsoo.ru/ff0c6df2
nosiei. JInHuu HanpsyKEHHOCTH
49 Pabota cwit anexkTpocTaTuueckoro moJsi. bubnuotexa [JOK
[Torenmman. Pa3HOCTh OTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHHKYN U AUDIICKTPUKH B
50 3npeI<T J:)CTaTI/I‘IeCKOM HOIJ)'IG bubmorexa [JOK
P ] https://m.edsoo.ru/ff0c7018
JuanexTpudeckast IpOHUIIAEMOCTh
bu6mmoreka LIOK
51 OnekrpoémkocTh. KoHnmencaro
P A P https://m.edsoo.ru/ff0c7126
57 DNeKTPOEMKOCTD MJIOCKOTO KOHEHCATOPA. bubnmnoreka [JOK
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopunas pabora "HM3mepenue




54

NEKTPOEMKOCTH KOHJeHcaTopa"

[TpuHIMTT NEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOIMPOBAJIBLHOIO alllapara,
CTPYHMHOT'O IPUHTEPA. DIIEKTPOCTATUUYECKAS
3amuTa. 3a3eMJICHHE IEKTPOpUOOpoB

55

DNEeKTPUUYECKHUI TOK, YCIOBHS €T0
cymectBoBanus. [locrosansiii Tok. Cuiia
toka. Hanpsbxkenue. ConporuBienue. 3akoH
OmMa 1t yyacTka Lenu

56

[TocnemoBarenbHOE, TAPATIICIBHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOIHUKOB.
Jlaboparopnast pabota «13yuenue
CMEIIIaHHOTO COEAMHEHUS PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

58

59

60

PaboTa 1 MOITHOCTH IEKTPUIECKOTO TOKA.
3akon Jxoynsa-Jlenna

3axon OMa 71 TTOJIHOM (3aMKHYTO)

SHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC.

Jlaboparopnas padota «13mepenune 3/C
HCTOYHHKA TOKA U €0 BHYTPCHHET'O
COIIPOTHBIICHUS

DJeKTpOHHAs MPOBOJUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAJUIOB OT TEMIEPATyPHI.
CBepXxnpoBOIMMOCTb

OnexTpuuecKuil TOK B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

bu6munoreka LIOK
https://m.edsoo.ru/ff0c7838

bu6munoreka LIOK
https://m.edsoo.ru/ff0c7ae0

61

[TonynipoBOAHUKH, UX COOCTBEHHAS U
puMecHas MpoBoAUMOCTh. CBOICTBA p—N-

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




nepexoza. IloaynpoBogHIKOBBIE TPUOOPEI

DNEeKTpUUECKUN TOK B pacTBOpPax U
paciuiaBax 3JIEKTPOJIUTOB.

bu6mmoreka [IOK

62 1
DNEeKTPONUTHYECKAs AUCCOLIUALIUS. https://m.edsoo.ru/ff0c82ba
OneKTpoan3
DNEeKTPUYECKHUI TOK B razax.
. . bubnuoreka [JOK
63 CamMocCTOsTeIbHBIN 1 HECAMOCTOSTEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pas3psa. Moinnus. [1nazma
DneKkTpuyecKre mpruOOpbl M YCTPOMCTBA U MX
64 1| aKTII;quKoe 1| IEMGH:HI/IG }{'[ I;BI/IJ'Ia 1 bubmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acHOCTH
. bubnuoreka [{OK
65 00606 €) 1
COMAIOIR YOI (ICKTPOMHaMHEaY https://m.edsoo.ru/ff0c88be
KonTponbhas padbota no teme
66 «Inekrpocraruka. [locTosHHBIN | bubnmnoreka [JOK
AJIEKTPUYECKUM TOK. TOKM B pa3inyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepHblil ypok. KonTposbhas pabota 1o | bubnuorexa [IOK
Teme "DnekTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblil ypok. O600maronuii ypok mno | bu6mmoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U X
| B3auMoieiicTBue. MaruutHoe nose. Bektop | bubnuorexa [JOK
MarHUTHOU UHAYKUHUU. JINHUM MarHUTHOU https://m.edsoo0.ru/ff0c9778
WHIYKIUU
MarauTHo€e 1oJie MPOBOIHUKA C TOKOM.
2 OmnblT Opcrena. B3aumoaencraue 1 bubmmorera [IOK
p i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaGopatopHas pabora «3yuenue | | bubnuoreka [IOK
MAarHuTHOTO I10JIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBHe MAarHUTHOTIO TOJISI HA POBOJAHUK C
4 tokoM. Cuiia Amnepa. JlaboparopHas pabota 1 1 bubnnorexa HOK
«HccrnenoBaHue neUCTBUS IOCTOSIHHOT'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO IOJIS HA
5 IBIOKYIIYIOCS 3apsDKeHHYI0 yacTulry. Cuia 1 bubmmorera IOK
yHyro P Y Y https://m.edsoo.ru/ff0c9df4
Jlopenmna. PaGora cunbl Jlopenna
DnekTpoMarHuTHas HHIAYKIus. [loTok
6 BEKTOpa MarHUTHOM MHAYKIuu. IC |
WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papanes
7 JlabopaTtopHas padota «HcciaenoBanue | | bubnmnoreka [JOK

SABJICHUS 3J'I€KTpOMal"HI/ITHOI\/1 HHIAYKOHUW>

https://m.edsoo.ru/ff0cal50




10

NHayKTUBHOCTB. SIBIIeHHE CAMOUHAYKLIMH.
O/1C camouHyKIIMU. DHEPrusi MATHUTHOTO
TIOJIS] KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
nose

TexHnueckue ycTpoiucTBa U UX IPUMEHEHUE:!
HOCTOSIHHBIE MarHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTapHBIX YaCTHL], UHIYKIIMOHHAS [1eYb

O606maromuii ypok «MarauTHoe mosie.
DJIEKTPOMArHUTHAS HHTYKIIHS

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padota o reme «MarauTHoe
I10JIC. 9J'I€KTpOMaFHI/ITHa$I HHIOAYKIOUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

13

14

15

CB00OOIHBIE MEXaHHUYECKHE KOJIcOaHus.
lMapmonmnyeckue koneOanus. Y paBHEHUE
rapMoHHuYecKux konebanuid. [IpeBpamenne
SHEPTUU

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH TEpUO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTH OT JUTMHBI HUTU U MACCHI
rpy3a»

Koneb6arenbublit kouTyp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJ€aIbHOM
K0JIeOATEITFHOM KOHTYpE. AHAIOTUS MEXKITY
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KOJIEOaHUAMU

®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UI€aTLHOM KOJeOaTeIbHOM
KOHTYpE

bu6nmnoreka [IOK
https://m.edsoo.ru/ff0caf06

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4




[IpencraBnenue o 3aTyxXarUMX KoJeOaHUMX.
BoinyxeHHbIE MEXaHUYECKUE KOJIeOaHUsI.

bu6nuoreka [IOK

16 Pe3onanc. BeinyxaeHHbIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHUTHbIE KOJeOaHus
[lepemennslii Tok. CHHYCOUIAIbHBIN
17 IIEPEMEHHBIN TOK. MOLIHOCTh IEPEMEHHOTO bub6mmoreka [IOK
TOKa. AMIUTUTYJHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAUEHUE CUJIbI TOKA U HATIPSKECHUS
13 Tpancdopmarop. [IpouszBoactso, nepeaaya u
noTpeliIeHue 3JIEKTPUUECKON SHeprun
YCTpoRCTBO U MPaKTUYECKOE IPUMEHEHNE
19 AJIEKTPUYECKOT0 3BOHKA, FT€HEPATOpa bubmorexa LHOK
. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKA, JIMHUN 3JIeKTponepesay
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
20 anexkTpodHepruu. KynbTypa ncnosnb3oBanus
3JIEKTPOIHEPIHH B TOBCEAHEBHOMN KU3HU
MexaHuueckue BOJIHBI, YCIOBUS
a1 pacnpoctpanenus. [lepuon. Ckopocthb bubnuoreka [IOK
pacrpocTpaHeHus U JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie 1 MPOIOIbHBIE BOJIHBI
” 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnmnoreka [JOK
Beicota Tona. Tem0Op 3ByKa https://m.edsoo.ru/ff0cccOc
” DNEeKTpOMarHUTHbIE BOJIHBI, UX CBOICTBA U bubnnorexa HOK
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI paTUOCBSI3U U TEICBUACHHUS.
PazButue cpencts cBsa3u. Pagnonokamms
25 KontponpHas padota «Konebanus u BOTHBI) bubmorexa HOK

https://m.edsoo.ru/ff0cc6f8




[IpsimonuHEiHOE pacpoCTpaHEHHUE CBETA B

26 OTHOPOIHOM cpene. TodeyHblii HCTOYHUK bubnnorexa LIOK
JIHOP peace. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxxeHnue cBera. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenne n3o0pa>keHu B IIIOCKOM bubmmorexa [JOK
’ p p https://m.edsoo.ru/ff0cd4e0
3epKaje
[Ipenomiienue ceera. [lonHOE BHyTpEeHHEE
28 otpaxxkenue. IIlpeaenbHbpIN yToJjl OJIHOTO bubmmorera [IOK
P P 4 https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaXKECHUs
29 JlabopaTtopHas pabota «3mepeHue bubnmnoreka [JOK
TOKAa3aTeIIs MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n300paxeHuil B IUH3E.
30 ®dopMya TOHKOU JIMH3BL. Y BeTUUCHUE bubmmorexa [JOK
PMY. ) https://m.edsoo.ru/ff0cddle
JIMH3BI
31 JlaGopartopHas pabota «MccnenoBanue
CBOWCTB M300paKECHU B JINH3AX»
JHucnepcus ceeta. Cll0KHBIN cocTaB 6€710ro
32 ceera. [{Ber. JlabopaTopnas pabota
«Habmroenue aucnepcuu cBeTay
13 WNurepdepennus creta. Judpaxus ceera. bubnuoreka [IOK
JudpaxkuuonHas pemeérka https://m.edsoo.ru/ff0ced22
14 [TonepeyHoCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Honspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npudbOpsI U yCTPOIlCTBa U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHHUS
['paHuIIBI TPIMEHUMOCTH KJIACCHYECKOM
. bubmuorexa [JOK
36 MexaHukH. [locTynarsl cnenuanbHOM Teopun

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ff0cf862




OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

bu6nuoreka [IOK

37
3amMe]yieHre BpEMEHHU U COKpAaIlleHUE JJTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 qaCTI:/I bl CBHBLyMaC(I))LI C DHEprueu u bubmmorexa [OK
HBL p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPruUs MOKOs
19 KonTponbnas padora «Onrtuka. OCHOBBI bubnnorexka [HOK
CIIELIMATIbHON TEOPUU OTHOCUTEIbHOCTI https://m.edsoo.ru/ff0cf610
40 ®otonsl. opmyna [1nanka. DHeprus u bubnmnoreka [JOK
UMIYJbC GOTOHA https://m.edsoo.ru/ff0cfel6
A1 OtkpsiTHe U HccnenoBanue porodddexra. bubmmoreka [JOK
Omneitet A. I'. CTonerosa https://m.edsoo.ru/ff0cffc4
3akonsl pororddexra. YpaBHeHUE
42 OiiHmreiHa i poroaddexra. «Kpacnas bubmmorexa [OK
A - EP https://m.edsoo.ru/ff0d015¢
rpanuna» Gorosdgexra
13 Hasnenue ceera. Onpite [1. H. JIeGenena. bubnmnoreka [JOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiicTBa U MPaKTUUECKOe
44 npuMeHeHue: GoTorneMenT, GOTOdaTUuK,
CoNTHe4Has OaTapesi, CBETOUO/T
45 Pemenue 3aga4 no reme «3J€MEHTBI bu6mmoreka [IOK
KBaHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI
46 Pezepdopna o paccessHuIO 0-4acTH bubmmorexa [TOK
PROPA p t https://m.edsoo.ru/ff0d091a
[Lnanerapnast Moaenp aToMa
bu6nuoreka [JOK
47 IToctynater bopa
TYTATRI BOP https://m.edsoo.ru/ff0dOafa
43 Wznyyenue u norsomenne GoToHOB IpH bubnmnoreka [JOK

IIepexo/ie aToMa C OJTHOTO YPOBHS SHEPTUU

https://m.edsoo.ru/ff0dOafa




49

Ha Apyrou. Bunsl ciekTpos

BomHoBEIe cBoiicTBa yacTull. BoiHEI e
Bpoitna. KopnyckyiisspHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKIECHHOE
U3JIy4CHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATHOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocrasa
PaANOAKTUBHOIO U3IIYyYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

CsaoiicTBa anbda-, 6era-, raMma-u3IydeHHUs.

BnusiHue painOakKTUBHOCTH Ha KUBbBIE
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEWTpOoHA. VI30TOMBI.
Anbda-pacniaz. DIEKTPOHHBIN U
NO3UTPOHHBIN Oera-pacnaj. ["amma-
U3ITy4yeHue

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
peakuuu. Snepusiit peaktop. [Ipodaemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKHUE ACIIEKTHI
AJIEPHOMN SHEPrETUKH

DneMeHTapHble yacTullbl. OTKphITHE
no3uTpoHa. MeTo1bl HAOMIOICHUS U
PErUCTPALIUK 3JIEMEHTAPHBIX YaCTHLI.
Kpyrubni cton «®yHaaMeHTanbHbIE
B3auMOIecTBUA. EAMHCTBO usznueckoit
KapTUHBI MUPa

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE JBUKEHUE.
ConneyHas cucrema

bu6nmnoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38




56

57

58

59

Connue. ConHeyHast akTUBHOCTb. MICTOUHMK
sueprun CoJiHIIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/bI INIABHOM M10OCIIEI0BATEIBHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEICTABIICHUS O IPOUCXOKIACHUU U
sBosronuy CosHLa U 3BE31

Mieunsiii [1yre — Hama ['anakruxa.
[Tonoxenue n aBmxenne ConHua B
lNanmakruke. I'anaktuky. YEpHbIE ABIPHI B
siipax rajJlakTHK

Bcenennas. Pa3z6eranue ranaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.
Meraranaktuka

60

61

62

Hepemennsie npobieMbl aCTpOHOMUHT

KonTtponbHas pabota «D1eMeHTHI
ACTPOHOMMH U acTPOUZUKU»

O6o0matomuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHUUYECKOMH,
TEXHOJIOTUYECKOM, COITMATLHOM U YTUUECKOM
cdepax AesITeNbHOCTH YelIOBEKa

63

O6o0matomuii ypok. Ponbs u Mmecto ¢pusznku
Y aCTPOHOMUU B COBPEMEHHOMN HAyYHOU
KapTUHE MHUpa

64

65

O6o006matromuii ypok. Ponbs pusnyeckoi
TEOpUHU B (POPMUPOBAHHH TTPEICTABICHHUH O
¢buznyecKoil kKapTuHe MUpa

Ob6o06maromuit ypok. Mecto ¢puzndeckoit




KapTUHBI MUpPa B O0ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTaBICHUH O
pupoe

PesepBHBIi ypok. MarHutHoe 1oue.

66 OJeKTpOMarHUTHAs MHIYKLUS !
67 Pesepsublit ypok. Ontuka. OCHOBBI |
CHEIHaJIbHON T€OPUHU OTHOCUTEIILHOCTH
68 Pesepnblit ypok. KBantoBas ¢usuka. | bubnuoreka [IOK
DNEeMEeHTBI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

» dusuka, 10 kmace/ Msxumes I.4., byxosues b.b., Corckuit H.H. on
penaknueii [TaphenteeBoit H.A., AknrionepHoe o6mecTBo «M3marenscTBo
«IIpocsemenue»

» ®usuka, 11 kinace/ Maxumes I'.J1., byxosues b.b., Hapyrun B.M. non
penakmueit [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTenscTBo

«HpOCBCHICHI/IC»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET
Mos mkona

10 kmacc https://lesson.academy-content.myschool.edu.ru/03/10

11 xmacc https://lesson.academy-content.myschool.edu.ru/03/11
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