MUHUCTEPCTBO ITPOCBEINEHUS POCCANCKOM ®EIEPALIAN
MunncrepeTBo 0GpasoBaHus, HAYKH H MOJIOAEKHONH MOMATHKH

Husxeropoackoii o6acru

AaMunucTpanus ropoaa JIzep:kuncka

MBOY CII Ne 4
PACCMOTPEHO / VTBEPIHEHA
Ha IIKOJBHOM METOIHYECCKOM H '/ mpuKazom nupekTopa
00BeMHEHHH || -1 MBOY CLJ Ned
01 31.08.2023 r |\ \"or 31.08.20287 Ne299-n
poTokos Ne5 N A 4
PABOYAS ITIPOTPAMMA

(ID 1405266)

y4ebnoro npeamera «®@usuka. bazoBblii yposenb»

s obyuaronuxes 10-11 xiaccos

r. Isep:xunck 2023



INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOTO YPOBHS Ha YPOBHE CpPETHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOXEHUN M TPEOOBAHHI K pe3ylbTaram
OCBOCHHUSI OCHOBHOM 00pa3oBaTeNbHON NIporpamMmbl, mpencrabieHHbIX B OI'OC
COO, a Ttakxke c yudérom deaepalbHOl pabodeil mporpamMmbl BOCHUTAHUSA U
KOHLIENIMK TpenojaBaHus ydeOHoro npeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra”u3anusx Poccniickoin denepanuu, pean3yoINX OCHOBHbBIE
oOpa3oBarebHbIE TPOTPAMMBI.

Conpepxanue mnporpaMMmbl 10 (U3MKE HampaBiIeHO Ha (opMHUpoBaHUE
€CTEeCTBEHHO-HAyYHOM KapTUHBI Mupa oOyuatommuxcss 10-11 xmaccoB npu
o0ydeHun ux (pusuke Ha 0a30BOM ypOBHE HA OCHOBE CUCTEMHO-JEATEIIBHOCTHOTO
nonaxona. [Iporpamma mo ¢usuke coorBercTByeT Tpeboanusm PI'OC COO k
IJIAHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpEeIMETHBIM pE3yJibTaTaM
o0yueHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTh peaJu3alhuh MEXIPEIMETHbIX
CBsA3€ll (UBMKM C €CTEeCTBEHHO-HAayYHbIMM YYEOHbIMU TIpenMeTramMu. B Heil
OTIPENIETISIOTCS OCHOBHBIC LM M3y4YeHHUs (DM3MKH Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMBbIE PE3YJIbTaThl OCBOEHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeIMeTHbIE, MpeMETHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIEC PE3YyIbTATHl OCBOEHUS Kypca (PU3MKK Ha 0a30BOM YpOBHE, B

TOM YHCJIE MPEAMETHBIE PE3YABTAThI IO rofjaM o0y4YeHUs;

e cozepxaHue yueOHoro npeamera « Pusnka» mo rogaM oOyyeHHs.

®du3nka kak Hayka O HaubOosiee OONIMX 3aKOHAX MPUPOJIbI, BHICTYIAas B
KauecTBE y4eOHOTo MpeaMeTa B ILKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUI 00 okpy:xatouiem mupe. LlIkoapHBIN Kypc (GU3UKH — CUCTEMOOOPA3YIOIIHIA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (hPU3MUECKHE 3aKOHbI
JexXaT B OCHOBE TMPOIIECCOB U SBIICHHH, H3y4yaeMbIX XHMHEH, OHOJIOTHEH,
dbuzmyeckort reorpadueir U acTpoHoMued. Vcmonb3oBaHHE U aKTUBHOE
npyUMeHeHue  (U3MYEeCKHX 3HAHUM  ONpelensieT Xapakrep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJYYEHHUsI HOBBIX MAarTepHaOB C 3aJaHHBIMU CBOMCTBAMH WU APYTHX.
N3yyenne  ¢u3ukun  BHOCUT  OCHOBHOM  BKJIag B (opmMupoBaHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOydaroumxcs, B (OpPMHpPOBAHUE YMEHHM
OPUMEHSATh HAy4YHbIA METOJ| MO3HaHWS MPU BBIIOJHEHUH UMHU Y4eOHBIX
VCCIIEOBAHUN.

B ocHoBy kypca Qu3uMku 11 YpOBHSI CpeaHEro oOIIero oOpa3oBaHUs
MOJIOKEH pAN UACH, KOTOpbIE MOXHO paccMaTpuBaTh KAaK MPUHLMIBI €ro
MOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypcC SIBISICTCS JIOTHYECKH
3aBEpPIIEHHBIM, OH COACPKUT MaTepuall U3 BCEX pa3iesioB (PU3MKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (U3HKHU.

Hoes ecenepanuzayuu. B cooTBeTCTBUM C HEMl Marepuan Kypca (U3NKU
o0bemMHEH BOKPYr (Qu3nueckux Teopuil. Bemymmum B Kypce sBiseTcs
dbopMupoBaHUE TMPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi mpearnonaracT HCIOJb30BaHUE
T'YMaHUTAPHOTO TMOTEeHITMANa (HU3UIECKOM HAYKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3nkn ¢ pa3BuTHeM OOIIECTBa, a TaKXKEe C MHUPOBO33PECHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMHU MTpoOIeMamu.

Hoess  npuxnaounoti  nanpasnennocmu. Kypc ¢Gusukum mpeamnoiaraet
3HAKOMCTBO C IIMPOKHM KPYTOM TEXHUYCCKHX M TEXHOJOTHUYECKUX MPUITIOKEHUHN
W3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs: TMOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIEP)KaHMsI, TOCBSIIEHHBIX HKOJOTUYECKUM MpoliemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTUM, a TakkKe OOCYXIACHUS
po0JIeM parmoOHATBHOTO MTPUPOIOIIOIB30BAHUS U IKOJIOTHIECKOM O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaAaMHU Kypca (UMK Ha YpPOBHE CPETHETO OOIIETo
oOpa3oBaHus ABIAIOTCS (pu3nmyeckue Teopuu ((popmupoBaHUe MPENCTABICHUN O
CTPYKTYp€ MOCTPOCHUS (PU3NUECKOU Teopuu, posin (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX  TPEACTABICHUSAX O TPHUPOAE, TpaHHUIaAX
NPUMEHUMOCTH TEOPUM, ISl OMHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CHUCTeMHO-AeSTENbHOCTHBINA MOAXO0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CYET OpraHU3allid IKCIIEPUMEHTAIBHON JEATeIbHOCTH OO0YyYarolUXCsl.
Jns  Ga3oBoro ypoBHS Kypca (U3HMKA — OTO HCIHOJb30BAHUE CHUCTEMBI
(GpOHTABHBIX KPAaTKOBPEMEHHBIX DJKCIEPUMEHTOB U J1a0OpaTOpHBIX PpadorT,
KOTOpbIE B TporpamMme 1o (u3uKe OObEIUHEHBI B OOIIMI CIUCOK YYCHHYECKHUX
IpakTUYeCKuX paboT. BeineneHue B ykazaHHOM NepeyHe JabopaTopHBIX padoT,
NPOBOJMMBIX  JIJIS KOHTPOJIE U OIEHKH, OCYHIECTBISIETCS Yy4YaCTHUKAMH
00pa3oBaTebHOTO TMpoIlecca HUCXOAS U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHamieHus: kabwHera (Qusmku. Ilpm sToM  oOecrmeunBaeTCs  OBIAJACHUE
00y4aroImUMHCST YMEHUSIMU TPOBOJIUTH KOCBEHHBIE W3MEpPEHHUS, HCCIEAOBAHMUS
3aBUCUMOCTEH (UBUYECKUX BEJIMYUH M TIOCTAHOBKY OIIBITOB 110 MPOBEPKE
MPEAJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yaensieTcsl pelIeHUI0 PaCUE€THBIX U KaY€CTBEHHBIX 3a/1a4.
[Tpu sTOM U151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a7[a4U C SIBHO 3aJJaHHOU
bu3nuecKkod MOJENbI0, TO3BOJISIIONIME MPUMEHSATH M3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO pazlienia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbIX paznenoB. JlJig KaueCTBEHHBIX 3aj]jau MPUOPUTETOM SIBISIOTCA 3aJaHUs Ha
OOBSICHEHHE MpPOTEKaHusl (U3MUECKHX SIBJICHUM W MPOILECCOB B OKpPY)KAIOIIEH
XKU3HU, TpeOyroue  BbiOOpa  Qu3MUeckol  Momenu Il CUTyalluu
PAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B COOTBETCTBHH c TpeOOBAHUSIMU orocC COO K
MaTepUATbHO-TEXHIUYECKOMY 00€CTIeYeHHIO YIeOHOTO Tmporiecca 0a30BbIl yPOBEHb
Kypca (U3MKH Ha YpOBHE CpeAHero oOIero oopa3oBaHMs JOHKEH M3ydarbCs B
YCIIOBHUSIX TIPEIMETHOTO KaOWHeTa (DM3WKHU WIA B YCJIOBHUSX HHTETPUPOBAHHOTO
KaOuHEeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kaOuHere GU3HKHU JTOIKHO
ObITH HEoOXoauMOE JTaboparopHOe 00OPYAOBaHUE JIJISl BBHINIOJHEHHUS YKa3aHHBIX B
porpamMme 1o (pU3MKe YUYEHHUICCKHX MPAKTUYECKUX padOT U JEMOHCTPAIMOHHOE
o0opynoBaHueE.

JlemMoHCTpaloHHOEe  00opynoBaHuEe (OPMUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JTOCTAaTOYHOCTH W  00ecrleynBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TMporpamMme Mo (U3UKE KIIOUEBBIX JEMOHCTpALMM IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBIEHWHA ©  TIPOIECCOB, OSMIHMPUYCCKUX M
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMEHEHUH.

JlaboparopHoe 00OpynOBaHHE IS YYCHHYECKUX MPAKTUYECKUX padoT
dbopMupyercss B BUAEC TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacyére
OHOTO KOMIUIEKTa Ha JByX oOOydJarommxcs. TemMarnueckue KOMILJICKTHI
7a00paTOpHOrO0 O0OpPY/IOBaHMS JOJAKHBI OBITH TMOCTPOCHHI HAa KOMILJIEKCHOM
WCIIOJIb30BAHUH AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(POBBIX JaOOpaTOPHii.

OCHOBHBIMHU 1EJIIMHU U3yUYeHUs (PU3UKH B 00IIEM 00pa30BaHUU SBISIOTCS:

e (GopMHUpOBAaHHE HWHTEpECca M CTPEMIICHHS OOYYarOIIMXCS K HAyYHOMY
M3YYCHUIO TIPHUPONBI, Pa3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAyYHOM METO/E TIO3HAHUSA U (popMHUpOBaHUE
UCCJIEIOBATENIbCKOTO OTHOIICHHS K OKPYKAIOUIUM SIBICHUSIM;

e (GopMHUpPOBAHME HAYYHOTO MHUPOBO33PEHHUSI Kak pe3ynbrara H3yueHUs
OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DHU3HKU;

e (dopMmupoBaHWE YMEHUW OOBSACHATH SBICHUA C HCIOIH30BAaHUEM
bu3nUecKuX 3HAHUN U HAYYHBIX JI0KA3aTebCTB;

e (GopMUpPOBAHUE MPEICTABICHUNA O POIU (PU3UKU I PA3BUTHUS JAPYTUX
€CTECTBCHHBIX HAayK, TEXHUKU U TEXHOJIOTHA.

JlocTrxeHne 3TUX Iesield 00ecTedrBaeTCsl peuieHHeM CIEeIyIOMMUX 33134 B

nporecce u3yueHus Kypca Gu3MKU Ha ypOBHE CPEAHEro o01Iero 0opa3oBaHus:



e TMpPHOOpPETEHHE  CHCTEeMbl  3HAaHHMM 00  o0mMX  (PU3NUYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX, BKIIIOUAs] MEXaHUKY, MOJICKYJISIPHYIO
bu3uKy, DJNEKTPOJMHAMHUKY, KBAaHTOBYI0O  (U3UKYy UM  DJIEMEHTHI
acTpo(u3uKy;

e (dopMHpoBaHWE YMEHUW TNPUMEHITh TEOPETHUECKUE 3HAHUSA A
oObsicHEHUs (U3NYECKUX SABJICHUM B TPUPOAEC U IS TPUHATUA
MPAKTUYECKUX PEIICHUHN B MMOBCEIHEBHOMN KU3HM;

e OCBOCHHME CIIOCOOOB pEHICHUS pa3IMYHBIX 3aJa4 C SIBHO 3aJaHHOMN
dusnueckor Momenplo, 3a7ad, MOAPAa3yMEBAIOIINX CaMOCTOSTEIHLHOE
co3fanue (pU3nIeCKOM MOJICIH, aJICKBAaTHON yCIIOBHUSM 3a/1a4H;

e TMOHMMaHUE (PU3NYECKUX OCHOB U TMPUHIIMIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeay,

e OBJAQJICHUE METOAAMU CAMOCTOSATENIbHOTO IUIAHUPOBAHUS U MPOBEIACHUS
(bu3MUeCKUX SKCIEPUMEHTOB, aHAJIN3a W WHTEpHpeTanuu WHGOPMAIINH,
OTpEIEJICHHs] IOCTOBEPHOCTHU MOIYYEHHOTO PE3YIbTATa;

e CO3JIaHHME YCJIOBUU JUISl Pa3BUTHUS YMEHHU MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOM NESTENBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHBb) HAa YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEENI0), B
11 ximacce — 68 4acoB (2 4yaca B HECIIO).

[Ipennaraemeiii B mporpamme 10 (U3UKE TMEpeYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX PAOOT SBISETCS PEKOMEHJOBAaHHBIM, YYHTENIb JEIaeT BHIOOD
poBe/leHNs JTa0OpaTOpHBIX pPabOT M OMBITOB € YYETOM WMHIUBHUIYyATbHBIX
0COOCHHOCTEN 00yJarOITUXCS.



COAEPXAHME OBYYEHMUSA
10 KIIACC

Pasznen 1. ®u3dnka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o npupoze. HayuHble MeTombl NMO3HAHUSA OKPYKAOLIErO
mupa. Posb dKcnepumMeHTa M TEOpUHM B IPOLECCE IO3HAHUSA NPHUPOBI.
DKCHEPUMEHT B (PU3UKE.

MonenupoBanue (U3MUYECKUX SIBICHUN U mpoleccoB. HayuHble rumoress.
®duznyeckre 3aKOHbl U TEOPUHU. | paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHA.

Pone u mecto duszuku B (popMUpOBaHUM COBPEMEHHOW HAYyYHOW KApPTUHBI
MHpa, B MPAKTUYECKOMN JAESTEIbHOCTH JIOACH.

Jlemoncmpayuu

AHanoroBele ¥ 1U(GPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JTATYHKH.

Pazngen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuyeckoe aBukeHHE. OTHOCUTEIBHOCTb MEXAHUYECKOTO JBHUKCHHSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, ckopocTh (CpefHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MaTepuajbHOM TOUKH, WX MPOCKIMU HA OCU CHUCTEMBI KOODPJMHAT.
CioxeHne nepeMeeHu U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpsAMOIMHEHOE nBmkeHue. [paduku
3aBUCUMOCTH  KOODAMHAT, CKOPOCTH, YCKOPEHHs, IYyTH M THEpPEeMEUICHUS
MaTepuaIbHON TOYKH OT BPEMEHH.

CBoOoaHoe najzeHue. YCKopeHre cBOOOIHOTO NaJeHusl.

Kpusonnuennoe  newxeHue. JIBMKEHHME  MarepualbHOM  TOYKH 11O
OKPYKHOCTH C IMOCTOSSHHOM IO MOAYJIIO CKOPOCTBIO. YIJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTs. [leproa u yactora obpamienus. LlenTpocTtpemMurensHoe yCKopeHue.

TexHuueckue yCTPONCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIO0B, IIEMTHBIE U PEMEHHBIE TIepeaayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCYETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEpPUCTUK
JBUKCHUS.

[IpeobpazoBaHue IBUKEHUHN C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3MyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBwkeHwsi Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHUs: CBOOOIHOTO TaISHHUS.

Hamnpagnenne ckopocTu npu JBHKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomuwl

N3ydyeHne HEpaBHOMEPHOIO JIBUXKEHUS C LEIBIO ONPENCIICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOLIEHHUS MEXKIY IIYTAMH, MNPONAECHHBIMU TEIOM 3a
MOCJIC/IOBATEIIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPU PaBHOYCKOPEHHOM
JBWKEHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS APUKA B BA3KOU JKUJIKOCTH.

N3yyenue nBmxenus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocuTenbHOCTM  lamuies.  IlepBeii  3akoH  HproroHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUI MaTepuaabHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MareprualibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectu. llepBag kocMuueckas
CKOpPOCTb.

Cwuia ynipyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (MOKos, CKOJbXeHusl, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJbXEHUSI U cuia TpeHus nokos. Koaddumment tpenus.
Cuna conpoTUBIICHUS TIPY JIBUKEHUM Teja B )KUJIKOCTH WJIU rase.

[ToctynarenpHO€E M BpalllaTelbHOE IBUKEHNE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCHTENBHO OCH BpameHud. llnedo cunbl. YcnoBus
paBHOBECHS TBEPIOIO TENA.

TexHUUeCKHE YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHre MHEPIUH.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U AJCHUU.

CpaBHEeHUE CUII TPEHUS MMOKOS, KAUCHUS U CKOJIbKECHUSI.

VYenoBus paBHOBECHs TBEPAOTO Tesia. BUabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

Nzyuenue nBmxenus Opycka Mo HaKJIOHHOM IIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHHUKAIOIIUMX B IPYKUHE U
pe3rHOBOM o0paslie, OT Ux AehopMallvu.

HccnenoBanue ycCiIOBUKM PaBHOBECUS TBEPAOTO TeEja, HMEIOUIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmnynbe marepuaibHOM TOUYKHM (Te€a), CUCTEMBI MaTEPHAIbHBIX TOUEK.
Nmnynbc cuiibl U M3MEHEHUE HMMITYJIbCA Tejla. 3aKOH COXPaHCHUS UMITYJIbCA.
PeakTuBHOE IBM)KCHHUE.

Pabota cunbl. MOITHOCTD CHIIBI.

Kunernueckass sHeprusi MarepualbHOW TOUKH. Teopema 00 H3MEHEHUU
KMHETUYECKON DHEPTHH.

[ToreHimanbHas SHEprus. [ToreHnmmanpHas SHEprus YIIpyTO
neopmupoBaHHOM  TIpy>kuHbL.  [loTeHUManbHas  2Heprust Tejla  BOMU3HU
MMOBEPXHOCTHU 3EMJIH.

[TorennumanbHbie U HENOTCHUWAJIbHBIE  CHUJIBIL. Csi3p  paboThI
HEMOTEHUHUAJIBHBIX CHJI C W3MEHEHUEM MEXaHWYECKOW JIHEPTHM CHCTEMBI TEIl.
3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTHUH.

VYhpyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4YecKkrne yCTpPOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIIED,
NPYKUHHBIA MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHHUE.

[Tepexon moTeHIIMATBHON YHEPTUU B KHHETHUECKYIO M OOpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomwl

N3yueHnue aOCONIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBs3u pabOTHI CHIIBI ¢ U3MEHECHHUEM MEXaHWYECKOW SHEPTHH
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KI'yTa.

Pasnen 3. MojiekyasipHas pu3uka ¥ TepMOAUHAMUKA

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TMOJOXKEHUS MOJEKYJISIPHO-KUHETUYECKON TEOPUH M HUX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Juddysus. Xapaktep ABHKEHUS U
B3aWMOJICVCTBHSl YACTUIl BeHlecTBa. MOoJENIN CTPOEHHUSI Ta30B, KUAKOCTEU H
TBEPJBIX TEA U 0OBICHEHUE CBOICTB BEIllECTBA HA OCHOBE ATUX Mojenel. Macca u
pasmepsl Monekyi. KonmnuectBo Benectsa. [loctosanas ABoraapo.

TemioBoe paBHOBecue. Temmeparypa u €€ uzMmepenue. lllkama Temneparyp
Llenbcus.



Mopnens UJICAIIBHOTO rasa. OcHoBHOE YpPaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKON TeOpUH UAeanbHOro ra3a. AOCONIOTHAs TeMIeparypa
KaK Mepa CpeaHEd KHHETUYECKOM SHEPruu TEIUIOBOTO ABMIKEHHs YacTHUIl rasa.
[xana TeMIIeparyp KenpBuHa. I'a3oBbIE 3aKOHBI. YpaBHEeHUE
MenneneeBa—Knaneiipona. 3akon JlansroHa. M3omnponeccsl B W€albHOM Ta3e ¢
MOCTOSSHHBIM ~ KOJIMYECTBOM  BelecTBa. [ paduueckoe  mpeacTaBieHHE
U30IPOLIECCOB: U30TEpMa, U30X0pa, u300apa.

TexHHYeCKne yCTPOMCTBA W MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIINE AMCKPETHOE CTPOEHHE BeuiecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COEAUHEHU.

OnbIThl 10 TP PY3UH KUIKOCTEN U T'a30B.

Monenb OpOyHOBCKOTO JBUKECHUSI.

Mopnens onreita LlTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYyILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJEUCTBHUS.

Monenp, HUTIOCTpUpPYIOIIAs PUPOAY AABIEHUA ra3a Ha CTEHKHM COCYAA.

OneITBl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHMS HJICAJIBHOIO rasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomwl

Onpenenenne mMaccel BO3yXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHUU
00bEMa KOMHATBI, JABICHUS U TEMIIEPATYpPhl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKIY IapaMeTpaMU COCTOSHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnoebl mepmoOuHamMuKu

TepMoauHaMuuecKkass CUCTeMA. BHyTpEeHHssI dHEPrys TEPMOAMHAMHYECKOU
CUCTEMbI U criocoObl €€ n3meHeHus. KoanuecTBo TerioTsl U pabora. BHyTpeHHss
DHEPIUs  OAHOATOMHOIO  MJACAIBHOIO  rasa.  Buasl  Temonepenadu:
TEITIONPOBOJHOCTh, KOHBEKIIUS, U3IyYCHHE. YIENIbHAas TEIJIOEMKOCTh BEILECTBA.
KonnuecTBO TEMIOTHI IPH TEIUIONIEPEAUE.

[lonsitue 00 anuabatHOM mnpouecce. llepBplii 3aKOH TEPMOAUHAMUKH.
[IpumeHeHne mnepBOrO 3aKOHA TEPMOAMHAMUKHM K wu3ompoueccaM. [paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akoH TepmonnHamuku. HeobpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TeruoBele  MamuHbl.  [IpyHOMIBL  KEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3oBanusi SHEpruuM B TEIUIOBBIX MamuHax. KosdduuueHT mone3Horo
nericTBus TerioBod mammHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IOJIE3HOTO
NENCTBUA. DKOJIOTHYECKUE MTPOOIEMbI TEMI0IHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CrOpaHus, OITOBON XONOIUILHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEW SHEPIMM Tela IMPH COBEPIICHUU PabOTHI: BBLIET
npoOku w3 OyTBUIKM TOJA JEHCTBHEM C)KaTOTO BO3[yXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe MyTEM TpeHHs (BUAECOAEMOHCTpAIIHS).

N3meHenune BHyTpeHHEH dHEPIruM (TeMIlepaTyphbl) Teja MpHU TeIuionepeaaye.

OneIT mo aauabaTHOMYy pacUIMPEHUI0 BO3AyXa (OMBIT € BO3AYILIHBIM
OTHUBOM).

Monenu napoBoi TypOHWHBI, IBUTATENIsI BHYTPEHHETO CTOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomwl

N3mepenne ynenpHON TEMI0EMKOCTH.

Tema 3. Azpezammnvie cocmoanun eeuwjecmea. Pazoevie nepexoovt

[TapooOpazoBanue u konaeHcauus. VMcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTENbHAS BIAXHOCTh BO3ayXa. HaceblieHHwld map. VYaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTIEHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucranmmmueckue u amopdHbie Tena. AHU3OTPOIHS CBOICTB
kpuctaiuioB. JKuakue kpuctamibl. CoBpeMeHHble Marepuaibl. [lnaBrneHue u
KpUCTaJUTH3alus. YieiabHas Teriora miaBinenus. Cyonumanms.

VYpaBHeHuUe TenI0BOro danaHca.

TexHuyeckue yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KAJOPUMETP, TEXHOJIIOIMH MOJIYYEHUs COBPEMEHHBIX MAaTE€pPUANIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MApOB.

Kunenue npu noHW>KEHHOM JIaBJICHUH.

Crioco0ObI U3MEpPEHHUSI BIIAKHOCTH.

HaGnronenue HarpeBanusi u IiiaBJIeHUsI KPUCTAJUTMUECKOTO BEIIECTRA.

JleMOHCTpalusi KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomuwi

N3mepeHne 0THOCUTENIbHOM BIaXKHOCTH BO31yXa.

Pa3znea 4. DiieKTPpOAMHAMUKA
Tema 1. Inexmpocmamuxa
OnekTpu3auus Tel. OJeKTpuueckuid 3apsa. JlBa BHIa SIEKTPUUECKUX
3apsinoB. IIpOBOAHUKH, AMDIEKTPUKA M TOJYIPOBOIHHUKU. 3aKOH COXPaHECHUS
ANEKTPUYECKOTO 3apsa.
BzaumoperictBue 3apsanoB. 3akoH Kymona. ToueyHbIl 35IeKTpUUECKHI 3aps/l.
Onekrpuueckoe mnone. Hanpsox€aHocTs  dnexkrpuuyeckoro mnois.  [IpuHmun



CYNEPIIO3ULIUN JJICKTPUUECKUX MoJieh. JIMHUM HanpsyKEHHOCTU JIIEKTPUUYECKOTO
TOJISL.

Pabora cun  anekrpocratmyeckoro  mojs.  llorenmuman.  PasHocTh
MOTEHIUANOB. [IpOBONHMKM © JUANEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.
Jvanekrpudeckas MpOHUIAEMOCTb.

OnektpoéMkocTh. KoHaeHcarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOT0 KOHAEHcaTopa.

TexHu4yeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: SIECKTPOCKOIL,
ANEKTPOMETP, DIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB,
KOHJIEHCATOP, KOITUPOBAJIBHBIM arrapar, CTPyMHbIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHLIUIT JEUCTBHUS JIEKTPOMETPA.

BzauMmopelicTBue Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE TOJIE 3apSHKEHHBIX TEJ.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTudecKast 3aluTa.

JIMPIEKTPUKH B AJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIAJau
IJIACTHH, PACCTOSTHUSI MEXK1y HUMU U TUDJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3mepenue 3nekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtii 3nekmpuyeckuii mox. Toxku é paznuunvix cpedax

DNEKTPUYECKH TOK. YCIOBHS CYHIECTBOBAHUSI 3JEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuna Toka. [locTOAHHBIN TOK.

Hanpsixenne. 3akon OMa 11 ydacTka LEeTu.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YAENIBHOE COMPOTHUBICHUE BEUIECTBA.
[TocnenoBarenbHOE, MapALIEIBHOE, CMEIIAHHOE COEIMHEHNE TPOBOITHUKOB.

PaGora nsnmexkrpuueckoro Toka. 3akoH J[xoyms—Jlenna. MomHOCTb
ANEKTPUYECKOTO TOKA.

DIIEKTPOABMKYIIA CHJIA U BHYTPEHHEE CONMPOTUBICHUE HCTOYHUKA TOKA.
3akoH OMa 1l MOHOM (3aMKHYTOM) 35eKTprudeckoil nenu. KopoTkoe 3aMmbikaHue.

DONEKTpOHHAasT  MPOBOAMMOCTb  TBEPABIX  METAIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJIJIOB OT Temneparypbl. CBEpXITPOBOJIUMOCTb.

DJIEKTPUUYECKHI TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoaHUKH. CobOcTBeHHas u MpUMECHAs  MOPOBOJUMOCTH
noJiyrpoBoiHUKOB. CBOMCTBa p—n-niepexoja. [1onynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTpUYECKHI TOK B  pacTBOpaX M  paciuiaBaX  dAJIEKTPOJIMTOB.
DIEKTPOIUTHYECKAS AUCCOLMALIUS. DIEKTPOJIN3.



DJNeKTpruUecKkuil TOK B Ta3zaxX. CamMOCTOSITENIbHBII M HECaMOCTOATEIbHBIN
pa3psan. Monnus. [1na3ma.

TexHUuecKue YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: aMIIepMETP,
BOJIETMETP, PEOCTAaT, HCTOYHUKU TOKA, JJICKTPOHATpPEBATCIIbHBIE TPHUOOPHI,
AIIEKTPOOCBETUTENHHBIC PUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN O],
TEPMHUCTOPHI U (HOTOPE3UCTOPHI, TOTYTPOBOTHUKOBBIN U0/, TaIbBaHUKA.

Jlemoncmpayuu

N3mepenune cuiibl Toka U HapsiKEHUSI.

3aBUCUMOCTh COINPOTUBJICHUS MWIMHAPUYECKUX HTPOBOJHUKOB OT JJIMHBI,
IJIOIA TN TTONIEPEYHOr0 CEYCHUS U MaTepuaa.

CmemaHHOE COeAMHEHNE TPOBOHUKOB.

[Ipsmoe wu3MepeHHe dIeKTpoABMKYyIIeH cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCThH COITPOTUBIICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoil pa3psa M IpOBOAUMOCTh BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD THOAA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHne cMenaHHOrO COEAMHEHNS PE3UCTOPOB.

N3mepeHne 31eKTpOABUKYIIEH CHIBI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HabGmntonenue snexrponusa.

Me:xnpeamMeTHble CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce oCyIIecTBISETCS C
Y4ETOM COAEPIKATEIBbHBIX MEXIPEAMETHBIX CBSI3€ C KypcamMu MaTeMaTHKu,
OHMOIOTUYU, XUMHUH, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBA3aHHBIE C W3YYEHHUEM METOJOB HAyYHOIO
MO3HAHUS: SIBICHHWE, HAy4HbIH (akT, rumore3a, (Quanyeckas BETWYMHA, 3aKOH,
Teopusi, HaONIIOJICHUE, SKCTIEPUMEHT, MOJICIMPOBAHUE, MOICIIb, U3MEPEHUE.

Mamemamuxa: pelieHWE CUCTEMbl ypaBHEHHMM, JIMHEHHas QyHKIHS,
napabosna, runepOosa, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIUU Ha OCH KOOPJIMHAT, CJI0KEHHE BEKTOPOB.

buonocusn: mexannyeckoe NBHXXKEHUE B KUBOU mpupoze, nuddysus, ocMmoc,
TeIJI000MEH >KMBBIX OPraHu3MOB (BUJIbI TEILJIONIEPEIayH, TEIJIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SBJICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHME BEILIECTBA, CTPOECHNUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH U



ra3oB, 3JEKTPUYECKHE CBONCTBA METAJUIOB, 3JIEKTPOJMTHYECKAS IUCCOLUALIMS,
rajbBaHUKA.

l'eoepaghus: BNaxHOCTh BO3AyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C HCIOJb30BAHHEM MEXAHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJIUIMIIHUKYU, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJbCa B TEXHUKE (pakeTa, BOAOMET M JIpyrue), JABUTATelIb BHYTPEHHETO
cropaHus, rnapoBas TypOWHa, ObBITOBOM XOJIOAWJIBHUK, KOHJIUIIMOHEP, TEXHOJIOTUU
MOJIy4YEHUsSI COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HAHOMATEepUaNIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEpOKC, CTPYUHBIH IPUHTED, AIIEKTPOHATrpeBaTeIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBAaHUKA.

11 KUIACC

Pa3znea 4. DiieKTpOAMHAMUKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[locTtostHHble  MarHuTHL.  B3auMoneWcTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM uHAyKuuu. [IpuHuumn cyneprnosuuuu
MAarHuTHBIX noJield. JIMHMM MarHUTHOW MHAYyKUMHM. KapTWHa NUHUNA MarHUTHOM
VHIYKIAH MOJI1 MOCTOSIHHBIX MarHUTOB.

MarautHOEe TIONIE TPOBOAHMKA C TOKOM. KapThHa JIMHUN WHIYKUHAH
MAarHMTHOTO TIOJISI JUIMHHOTO IIPSMOIO MNPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJIHUKA, KaTylIKU ¢ TokoM. OnbIT Dpcrena. BzanmoaencTere NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJib U HaIIPaBJICHUE.

Cuna Jlopenua, e€ Moay/abp U HampaBliieHHE. JIBIKeHUE 3apsSyKEHHOW YacTHUIIbI
B OJTHOPOHOM MarHuTHOM moiie. PaGora cumnsl Jlopenna.

SIBneHne DIEKTPOMAarHUTHOM HWHAYKOMHU. [lOoTOK BEekTOpa MAarHUTHOMU
WHIYKIWAHA. OJEKTPOABMKYINAS CHJIA HWHAYKUHAH. 3aKOH SJIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe »snekTpuueckoe IMosie. OJIEKTPOABUKYIIas Cuia HHIYKIUU B
IIPOBOJAHUKE, IBMKYLLIEMCS IIOCTYNATENbHO B OAHOPOAHOM MAarHUTHOM IIOJI€E.

[IpaBuiio Jlenua.

NHnykTuBHOCTB.  SIBIIEHME CAaMOMHAYKUMHU. OJEKTPOIABMXKYIIAs CHJIA
CAMOMHYKIIUU.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEKTPOMAarHuTHOE TOJE.

TexHuyeckne yCTpONUCTBA M MNPAKTUYECKOE MNPUMEHEHUE: TMOCTOSHHbBIC
MAarHMThbl, 3JICKTPOMArHUTHI, JJIEKTPOABHUIATENIb, YCKOPHUTEIN 3JIEMEHTAPHBIX
YaCTHL, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE IIEKTPOHHOTO MyYKa MATHUTHBIM IOJIEM.

JIvHUYM MHIYKUWA MAarHUTHOTO TIOJISL.

B3aumopenicTBue 1ByX TPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHiia Ha HOHBI AIIEKTPOJIUTA.

SIBrieHUE ANEKTPOMATHUTHOM UHAYKIIHH.

IIpaBuio Jlenna.

3aBUCHUMOCTD 3JEKTPOABUKYIICH CHUIIBI MHAYKIUUA OT CKOPOCTU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3ydyeHrne MarHuTHOIO MoJisg KaTyIIKHA C TOKOM.

HccnenoBanne nencTBUs MOCTOSIHHOIO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS AIEKTPOMArHUTHON MHIYKIHH.

Pasnea S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHUmMHble KONEOAHUSA

KonebarenrHast  cucrema. CBoOOgHBIE  MEXAaHUYECKHUE  KOJIeOaHUs.
I'apmonnueckue konedGanus. Ilepuon, wactora, amrumryga u ¢asza KoneOaHUM.
[IpyxvHHBIM MasATHUK. MareMaTHu4ecKui MasTHUK. YPaBHEHHME IapMOHMYECKHX
koneOanuii. [IpeBpariieHue HEPTruu MPU rapMOHUYECKUX KOJIEOAHUSIX.

KoneGarenbupiii  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B
ueaibHOM KOJeOAaTeIbHOM KOHTYype. AHAJIOrus MEXIy MEXaHWYEeCKUMH H
ANIEKTPOMAarHUTHbIMUA  KojeOaHnusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPIUH B UJCATBHOM KOJIeOaTeTbHOM KOHTYPE.

[IpencraBienue o 3aTyxarolMX KojeOaHUsAX. BeIHYX/I€HHbIE MEXaHUUYECKHE
konebanus. Pezonanc. BeIHyK€HHBIE 2I€KTPOMAarHUTHbIE KOJIEOaHUSI.

[lepemennpiii  TOK. CHHYCOMTAIBHBIM NEPEMEHHBIA TOK. MONIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEUCTBYIOLIEE 3HAYEHHWE CHJIBI TOKA H
HaNPSDKEHHUS.

Tpancdopmarop. [IpousBonctBo, nepeaada u MnoTpedICHUE AIEKTPUUECKON
SHEPruu. DKOJOTUYECKUE PUCKU MPH IPOU3BOACTBE JJIEKTpO3Hepruu. KynmbpTypa
VCIIOJIb30BAaHMS JIEKTPOIHEPTUH B IOBCEAHEBHON KU3HU.

TexHu4yeckrne yCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE: DJIEKTPUYECKUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, JIMHUH JIEKTPOIIepeaad.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJeOaTebHOM CHUCTEMBbI (TIPYKUHHBIA WM
MaTeMaTH4eCKUN MasiTHUK).



Habmronenue 3aryxaronmx KojaeOaHuH.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJICOAHUH.

HabGntonenue pezoHanca.

CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOaHHUS.

OcuminorpaMmsbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSHKEHUS! OT BPEMEHH ) JJIS
AIIEKTPOMArHUTHBIX KOJICOAHHMIA.

Pe3onanc mnpu mocrnenoBaTENbHOM —COEOUHEHHHM PE3UCTOpA, KaTYIIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenp TMHAN 2IEKTPONIEPENAYN.

Yyenuueckuii sxcnepumenm, 1abopamopHie pabomol

HccnenoBanne 3aBUCUMOCTH MEpUO/Ia MaJbIX KOJIeOAaHMM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MACCHI Tpy3a.

HccnenoBanne IMEepeMEHHOT0 TOKA B LENH W3 IOCIEAOBATENIBHO
COEMHEHHBIX KOHAEHCATOPa, KaTyILIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbIE 60JIHbL

Mexanuyeckue BOJIHBI, yciaoBusA pacnpoctpaneHus. llepuon. CxopocTb
pacnpocTpaHeHuss W JiuHAa BOJHBL. [lomepedyHble W TPOMOIBHBIE BOJHBI.
WNuTtepdepentus u qudpaxiiys MEXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DIEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUSI M3JIyYEHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BexktopoB E, B, V B anexkrpomarauTHOi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MpeIoMJIEHUE, Toysipu3anus, Tudpaxuus,
uaTepdeperus. CKOpoCTh AIEKTPOMArHUTHBIX BOJIH.

[ITkama 37€eKTPOMArHUTHBIX BOJIH. [[puMeHEHHE 37E€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TeNEBUACHUA. Paguomokanus.

DIEKTPOMAarHuTHOE 3arpsA3HEHHUE OKPYKAIOIIEH CPEbI.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE. MY3bIKaJIbHbIC
VHCTPYMEHTBI, YJIBTPa3BYKOBas JMArHOCTHKAa B TEXHUKE W MEIMIMHE, pajaap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTPAHECHUE TONEPEUHBIX U TPOJOJIbHBIX BOJIH.

Koneobmromieecst Teno kKak HICTOYHUK 3BYKA.

HaGnmronenue orpaxeHus: U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mtonenue nunrepdepenu u Audpakiinu MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3u TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTATYI0N H
Y4aCTOTOM KosieOaHuUIA.



UccnenoBanue CBOWCTB AIIEKTPOMArHUTHBIX BOJIH: OTpakKeHUE,
IpesIoMIICHHE, MTOJIIpU3aIus, Tupakius, THTepPepeHIus.

Tema 3. Onmuka

l['eomerpruueckass ontuka. [IpsgmMoIMHEWHOE pacHpOCTPAaHEHUE CBETA B
OHOPOIHOM cpenie. JIydu cBera. ToueuHbI HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHue n3o0pakeHuil B
IIJIOCKOM 3€pKalie.

[Ipenomiienune cBeTa. 3aKOHBI MPETOMIICHUSI CBEeTa. AOCOITIOTHBIN MTOKa3aTellb
npenoMiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbId yron IOJIHOTO
BHYTPEHHETO OTPa’KEHHUS.

Hucnepcus ceeta. CiaoxHbIi cocTaB Oenoro ceera. L{Ber.

ColOuparomyie W pacceuBarolide JUH3bI. ToHKass JnuH3a. DOOKyCcHOe
pPacCTOSIHME W ONTHYecKas Ccuila TOHKOM JMH3bL. IlocTpoenune n3oOpaxeHHil B
coOuparomux M paccerBaImMX JuH3aXx. DopMyna TOHKON JMH3BL. YBEIWYEHUE,
JTaBaeMoO€ JIUH30H.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas onrtuka. HWurepdepenuuss cBera. KorepeHTHble HCTOYHHUKHU.
VYcnoBus HaOMIOAEHUST MAaKCUMyMOB W MHUHHUMYMOB B HHTEpP(EpPEHIMOHHOU
KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemérka. YcioBUe HaOIIOICHUS
[JIaBHBIX ~MAakCUMYMOB IpM NAaJAEHUM MOHOXPOMATHUYECKOIO CBETAa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHudyeckne yCTpPONCTBA M IIPAKTUYECKOE IPUMEHEHHUE: OYKH, JIyma,
doroanmapar, MNPOEKIMUOHHBIN anmapar, MHUKpPOCKON, TEJIECKON, BOJIOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsMoOnMHENHOE pacnpOCTpPAaHEHUE, OTPAKEHHE W MPEIOMIICHUE CBETA.
OnTuyeckue mpudOpHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moenb CBETOBOA.

HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.

Monenn MUKpPOCKOIa, TENECKONA.

Hab6monenue narepdepeHuu cera.

Habmonenue audpakiuu ceera.

HaGmonenue aucnepcun ceera.

[TonydeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tonmy4yeHue cekTpa ¢ MOMOIIbIO THPPAKIUOHHONW PEMIETKY.

Habnronenue nonsipusaiiiu cBeTa.

Vyenuueckuii sxcnepumenm, nabopamopHie pabomol



N3mepenne nokaszaress npeaoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.
HabGntonenue aucnepcuu cBeTa.

Paznen 6. OcHOBBI ClIeIIMAJILHOM TEOPUN OTHOCUTEILHOCTH

I'paHuipl OPUMEHMMOCTM  KJIACCHMYECKOM  MexaHuku.  Iloctynarel
CIIEIMAIBHON TEOPUH OTHOCUTEIIBHOCTH: HHBAPUAHTHOCTh MOMYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHLUIT OTHOCUTEIBHOCTH DWHILITENHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHU U COKpAICHHE
JUTUHBI.

DHeprus U UMIYJIbC PENSTUBUCTCKON YaCTUIIBI.

CBs3b Macchl ¢ DHEPTUEH W UMITYJIbCOM PENSTUBUCTCKOM YaCTHLIBI. JHEPIrUs
IIOKOS.

Pasznen 7. KBanToBasi pu3uka

Tema 1. Dnemenmul KBAHMOBOI ONMUKU

®otonbl. ®opmyna [lnanka cBsi3u 3HEpruM POTOHA C €TO YACTOTON. DHEPTHUs
U UMITYJIbC (GOTOHA.

OtkpoiTue u uccienoBanue poroddpdexra. Onwitel A. I. CtoneToBa. 3aKOHBI
dororddexra. YpaBHenune OuHmTeHa 18 pororddexra. «KpacHasd rpanunar
dbotoaddekra.

JlaBnenue ceeta. OnbiTel [1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue YCTpOMCTBA M MPAKTHUUYECKOE MpUMEHEHHE: (OTODIEMEHT,
(doTonaTymk, coaHeuHas 0aTapesi, CBETOAHO/.

Jlemoncmpayuu

®otordh ekt Ha yCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

Nccnenosanue 3akoHOB BHelHEro (poTtosddexra.

Cseronuon.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIIL.
[Lmanerapuas mognens aroma. lloctynmarel bopa. M3nydyenune u mormonieHue
(OTOHOB TIpH TEpEXOoAe aromMa € OAHOTO YPOBHSI 3HEPruu Ha Apyroil. Bumbl
criekTpoB. CIEKTp YPOBHEM dHEPrUy aTomMa BOJOpoAa.

BonnoBsie cBoricTBa yactuil. BonnHbl ne bpoitns. KopnyckynsspHO-BOJTHOBOM
Ty aJIA3M.

CrnoHTaHHOE U BBIHYXJICHHOE U3JTyYEHUE.

TexHHYeCKne yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Monens onbiTa Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI JIa3epa.

HaOGmronenue nuHeiyaTeiX CIEKTPOB U3TyUYEHHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, nabopamopHie pabomol

Habmntonenue nuHeRvyaToro crexrpa.

Tema 3. Amommnoe aopo

OKCHEPUMEHTHI, JOKa3bIBAIOIIUE CIOKHOCTh CTpoeHus sapa. OTKpeITHE
pagnoaktuBHOCTH.  OmnbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paauoakTuBHOTO u3nmydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHHUs.
Brnusinne paagnoakTUBHOCTH HA KUBBIE OPraHU3MBI.

OtkpelTHE  mpoTOHAa W HeWrpoHa. HykioHHas  mopens  sapa
I'etizen6epra—Banenko. 3apsy sapa. MaccoBoe 9ucio sjpa. M30Tomsl.

Anwda-pacna. DNEeKTPOHHBIN u MO3UTPOHHBIN Oera-pacna.
l'amma-u3nyyenue. 3akoH palMOAKTUBHOIO pacraja.

DHeprus CBs3M HyKJIOHOB B sifipe. AnepHbie cunbl. [ledext maccsl sapa.

Snepusle peakunu. [lenenne u CUHTES sa€Ep.

Anepnsiii peaktop. TepMosimepHbiii cuHTe3. [IpoOieMbl M TEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTop1 HaONIOAEHUS U PETUCTPALIMU IIEMEHTAPHBIX YAaCTHUL.

dynaameHnTanpHble B3auMoAecTBus. EAMHCTBO pu3nyeckoll KapTUHBI MHpA.

TexHu4YecKkrne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, sigepHbIil peakTop, aroMHasi 6omoa.

Jlemoncmpayuu

CU€TurK HOHU3BUPYIOLIMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

WccnenoBanne TpekoB yacTuil (10 roTOBbIM GoTorpadusim).

Pa3nen 8. Ji1eMeHTBI aCTPOHOMUM U ACTPOPHU3MKH

DTanbl pa3BUTUA acTpoHOMUHU. [IpuKiIafHOE U MUPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMMH.

Bun 3Bé3nnoro neba. CosBesnusi, spkue 3BE3/bI, IUIAHETHI, WX BUIUMOE
JIBHOKEHUE.

ComnHeunas cucrema.

Connne. ConHeuyHass akTMBHOCTh. MctouHuk nsHeprum ComHIla M 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEpPUCTUKU. JlnarpamMma «CHEKTpajdbHbIA Kjacc —
CBETUMOCTBY». 3BE3ALI IVIABHOM ITIOCJIEAOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTB» IJisi 3BE3]l MIABHOM MOCIEAOBATEIbHOCTU. BHYTpeHHEe CTpoeHHue



3BE31. COBpEMEHHBIE IPEJCTABICHUS O MPOUCXOKACHUM MU 3Boionuu CojHLA U
3BE3. DTanbl )KU3HU 3BE3I.

Mueunbiii Ilyte — nama [anaktuka. Ilomoxkenune u aBuxkenue CoyiHIA B
lNamaktuke. Tunsl ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE OBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmpenue Bcenennoii. 3akon Xa66mna. Pazberanue ranakTuk.
Teopus bosbiioro B3psiBa. PenukToBOE U3iydeHue.

Macumtabnas ctpykrypa Beenennoil. Meraranakruka.

Hepeménnsie nmpoOiemMbl aCTPOHOMUMU.

Vyenuueckue nabnrooenus

Habnronennss HEBOOPYKEHHBIM IJIa30M C HMCHOJb30BAHUEM KOMIIBIOTEPHBIX
OPWIOKEHUN ISl ONpe/leJICHUs MOJIOKEHNUsSI HEOECHBIX 0O0BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aMs1 CEeBEPHOTO NOTyIIapys U IPKUE 3BE3MBI.

Habmionenus B Teneckon Jlynsl, minanet, Mieunoro I[lytu.

O0o01mamnee NOBTOPpeHUe

Ponp ¢u3ukm W acTpOHOMHM B DKOHOMUYECKOW, TEXHOJIOIHMYECKO,
COLIMAJIBHON U 3THYECKOU cdepax AesITeIbHOCTUA YEOBEKa, pOJib U MECTO (PUBHKHU
¥ aCTPOHOMHHU B COBPEMEHHOUN HayYHOW KapTHHE MUPA, POJib PU3NUECKON TEOPHH
B (OpPMHpPOBAHWUW TIPEJACTABICHUNH O (UUYECKOM KAPTUHE MHUPA, MECTO
(¢u3nyeckol KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CT€CTBEHHO-HAYUYHBIX
MIPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeamMerHbie CBA3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBIsSeTCs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTeMaTHKy,
OMoJIOrUU, XUMHUH, Teorpapuu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamusi, CBA3aHHBIE C HW3YYEHHUEM METOJOB HAy4YHOIO
NO3HAHUSA: SIBICHHE, HAYyYHBIA (akT, rumore3a, (QpU3MyecKas BEIUYMHA, 3AKOH,
Teopusi, HAOMIOJICHHUE, SKCIIEPUMEHT, MOZICIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peumieHUe CUCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(YHKLIMH: CUHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKJIECTBO, BEKTOPHl M HMX IPOEKIMU HA OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB,
NPOU3BO/IHBIE JJIEMEHTApPHBIX (PYHKUWN, NPU3HAKH TOM0OHUS TPEYTOIHHHUKOB,
oTpesieNieHHe MIIOMAAN IIIOCKUX (GUryp u oonéma Tel.

bBuonoeus: »snekrpuyeckue SBICHUS B JKUBOM MpUpPOAE, KoseOaTelbHbIE
JIBWKECHHS B KUBOW MPUPOJE, ONITUYECKUE SBJIEHUS B KUBOW MPUPOJE, NEWCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJI, MEXaHU3MbI 00pa30BaHuUs KPUCTAIIIMUECKOHN pelIETKH, CIIEKTPaIbHbBIN aHAIU3.



lTeoepagpus: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY/,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, MIPEACKa3aHUEe 3eMIICTPSICEHUI.

Texnonoeus: NWHUM SIEKTPONEpPENad, TEHEpPaTop IMEPEMEHHOr0 TOKa,
3NEKTPOABUIATENIb, WUHAYKIIMOHHAS TI€4b, padap, PAAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-medyb, NMPOCKIMOHHBIM ammapar, BOJIOKOHHAs OIITHKA,
coJIHeuHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATbI OCBOEHHSA [NPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «Dusmkay Ha ypOBHE CpEIHETo OOIIero
oOpazoBaHus (0a30BbIil YPOBEHb) JOJKHO OOECHEUUTH JTOCTHIKEHHUE CIICTYIOIIUX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro nmpeameTa « Du3ukay AOIKHBI
OTpaxaTb TOTOBHOCTh W CIIOCOOHOCTh OOYyYarOIIUXCS PyKOBOACTBOBATHCS
chopMupoBaHHOW BHYTPEHHEH IIO3HMIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlUM, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXKJEHUH, COOTBETCTBYIOIIHNX
TPaIUIIUOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacUIMpPeHUE >KU3HEHHOIO
ONbITA U ONBITA JEATEILHOCTH B MPOILECCE PeaTn3alli OCHOBHBIX HAIpPABICHUN
BOCIIUTATEIIbHOW JI€SITENIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpakaaHCKOTr0 BOCTIUTAHUSA:

c(hopMUPOBAHHOCTH IPaXKTAHCKOM MO3UITUK O0YUYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPAIAUIHUOHHBIX  OOIICYETIOBEUECKUX TYMAHUCTHYCCKHX M
JNEMOKPATUYECKUX [IEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX TPAKIAHCKOIO
o0111ecTBa, y4acTBOBaTh B CAaMOYIPaBICHUN B 00pa30BaTeIbHON OpraHu3alliu;

yMEHHE B3aUMOJICHCTBOBAThH C COIIMATbLHBIMU MHCTUTYTAMHU B COOTBETCTBHHU C
uX QyHKIMSIMU U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM AESATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKON IPa’KJaHCKON UIEHTUYHOCTH, MATPUOTU3MA;

[EHHOCTHOE€ OTHONIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHUXEHUIM
POCCUHNCKHX yUEHBIX B 001acT (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYyaIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHbICE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JETEbHOCTU YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOSHHUE YCTOMIMBOTO OYIYIIIETO;

4) 3¢TeTHY€eCKOro BOCIIMTAHUS :

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAS 3CTETUKY HAyYHOTO TBOPUECTBA,
npucymero Gu3n4eckon Hayke;

5) TPy10BOr0 BOCIIMTAHUSA:



UHTEPEC K pa3audHbIM cepaM MpodeccHoHaNbHOU NEATeIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiieit npodeccun u pean30BbIBaTH COOCTBEHHBIE KU3HEHHBIE TIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOPa30BaHUIO B 00IACTH
(bU3HKY HA IPOTSKEHUH BCEH KU3HU;

6) 3K0J10rMY€eCKOro BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH DKOJIOTHYECKOM KYJBTYpPbI, OCO3HAHHE TJI00aJbHOTO
XapakTepa IKOJOTUUECKUX MTPoOIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE AEUCTBUU B OKPYKAIOIIEH CPEAE HA OCHOBE
3HaHMUS LEJIeW YCTOWUYNBOTO PA3BUTHS YETIOBEYECTBA;

pacHIMpEeHHe ONbITa JEATEIbHOCTH SKOJIOTMYECKOM HaIlpaBiIeHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH TI0 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

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

OCO3HAHUE IIEHHOCTU HAay4YHOM JE€ATEeIhbHOCTH, TOTOBHOCTH B MpOIEcce
u3ydeHus  (U3UKUM  OCYIIECTBIATH  MPOEKTHYKD UM HCCIIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHAMBHUIYAJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTeIbHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA
ba3oBble JJoruyeckue aeicTBUA:
CaMOCTOSITENIbHO  (OpMYJIMPOBaTh W aKTyaJIU3UupoBaTh  IpoOiIemy,
paccmaTrpuBarh €€ BCECTOPOHHE;
ONPENENISITh LEMU JCATCIBHOCTH, 3aJ1aBaTh NapamMeTpbl U KPUTEPHUU HX
JIOCTHIKCHHUS;
BBISBJISITH  3aKOHOMEPHOCTH U NIPOTHUBOPEUYMSI B  PaccMarpuBaEMbIX
(bUBUYECKUX SIBJICHUSX;
pa3pabarbiBaTh IJIAH PEHICHUS MPOOJIeMbl C YYETOM aHAIU3a UMEHOIIUXCS
MaTepUAIbHBIX 1 HEMATEPHUAIIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTUBHI B JCSATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKU MOCJIECICTBUN ACATEIbHOCTH;
KOOPJAMHUPOBAThH U BBITIOIHATH PA0OTY B YCIOBUSIX PEaIbHOTO, BUPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHSI;
pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX MPOOJIEM.
ba3oBble ucciieoBare/ibCKue JeiiCTBUS:
BJIQJICTh HAYYHOM TEPMHHOJIOTUEH, KIIFOUEBBIMHU MOHATUSIMU W METOAAMHU
buznyeckol HayKu;



BJIa/IETh HABBIKAMHU y4E€OHO-HCCIIEOBATEILCKON M TIPOCKTHON JIEATEIbHOCTH
B 005acTu (PU3UKU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY IOUCKY
METOJIOB PEIICHHUS 3aaad (PU3NYECKOTO COMSpIKaHMS, MPUMEHEHHUIO Pa3InIHBIX
METOJIOB TIO3HAHUS;

BIQJIETh BUJAMHU JCSATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUA, €ro
UHTEPIPETALNU, TPEOOPa3oBaHUI0 M MPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX
CUTYaIlUsX, B TOM YHUCJIC IPU CO3TaHUH YUCOHBIX MIPOCKTOB B 00J1aCTH (DU3HKH;

BBISIBIISITE NIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJU3WpPOBaATh 3aJ1ady,
BBIJIBUTATh THUIIOTE3y €€ peIIeHUs, HaXOAWTh apTyMEHTHI IS JO0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJE€ PEHICHUS 3aJa4d Pe3ysIbTarhl,
KPUTHYCCKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh # (OPMYIUPOBATH COOCTBEHHBIE 3aJa4M B 00pa3oBaTEIHLHOU
NESTETHLHOCTH, B TOM YHCIIE TIPU U3YyUEHUU (DUBUKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TICPCHOCHTHh 3HAHUSA 10 (U3HKE B TPAKTHYCCKYIO 00JacTh
KU3HEICATCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, TIPEAJIaraTb OPUTMHAIBHBIE TIOAXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIETEPHATUBHBIC PEIICHHMS.

Pab6ora c undgopmanuei:

BJIQ/ICTh HABBIKAMU TMONy4YeHUs WHPOpMAIUK (U3UYECKOTO COIACPIKAHUS U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOATEIHLHO OCYIIECTBIATH IOUCK, aHaJH3,
CUCTEMATH3allMI0 W HMHTEPIpPETAlMi0 WHGOPMAIIMK Pa3IMYHBIX BHUJIOB U (hopm
IIPEICTABIICHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIOJIb30BaTh  CpelAcTBa  MHGOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U OPTaHHU3AIMOHHBIX
3aja4 Cc coOmroeHueM TpeOOBaHU JPrOHOMHUKH, TEXHUKUA O€30MaCHOCTH,
TUTHCHBI, PECypCcOCOEPEeKCHUS, TIPABOBBIX W  OTUYSCKUX HOPM, HOPM
uH(pOpMalMOHHOW 0€30MaCHOCTH;

CO3/aBaTh TEKCThl (PU3WYECKOTO COJEPKAHUS B PA3IUYHBIX (dopMaTax C
y4€TOM HazHa4eHHUs] WHGOPMALMH U 1IeJIEBON ayAUTOPUH, BEIOMPAs] ONTUMAIbHYIO
dbopMy TIpeICTaBICHUS U BU3YyaTU3alINH.

KoMMyHMKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA:
OCYLIECTBJIATh OOLIEHHE HA ypOKaX (PU3UKHU U BO BHEYPOUHOM AESATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(MIMKTHBIX CUTyallUd W CMAr4arb
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK) TOUYKY 3PEHUS C HCIOJIB30BAHUEM
A3BIKOBBIX CPE/CTB;

MOHUMAaTh M HCHOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHJIHMBUYyaJbHOU
paboTHI;

BBIOWPAaTh TEMAaTUKy M METOJbl COBMECTHBIX ACUCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)KJIOT0O WIEHA KOJUIEKTHBA;

NPUHUMATh  1€JIM  COBMECTHOM  JICSTEIbHOCTHU, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHMKECHHUIO: COCTAaBIATH IUIAaH JCHUCTBU,
pacmpenensiTh poid ¢ Y4E€TOM MHEHHUNM YYaCTHHUKOB, OOCYXKIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh Ka4€CTBO CBOET0 BKJIAJA M KAXkI0T0 yYaCTHUKA KOMaH/bl B 00U
pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb  HOBBIE IIPOEKTHI, OLEHUBATh HJAEU C TO3UIMHA HOBU3HBI,
OPUTHMHAIIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh TO3UTUBHOE CTPATErMYECKOE TIOBEACHHUE B PA3JIMYHBIX
CUTYalUSX, IPOSBISATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBepCcaJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuszanus:

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO AESATENBHOCTh B 001aCTH
GU3UKM U aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (POpMyIHUpOBaTh
cOOCTBEHHBIC 3a/1a4UM;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIIUsIM;

pacIMpsaTh paMKH Y4eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTCHU;

JieaTh OCO3HAHHBIM BBIOOpP, AapryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO DJPYAMIIMA B OOJIACTH
(U3HKH, TOCTOSHHO TMOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPO./1b, IMOIMOHAJIbHBIN HHTE/JIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JCSATEIbLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LEISIM;

BIAJIETh  HABBIKAMU  [IO3HABATENbHOM  pedrexkcuu  Kak  OCO3HAHHS
COBEpIIAEMbIX JEUCTBUH M MBICIUTENBHBIX MPOLECCOB, HMX pE3ylIbTarToB H
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI PeUIEKCUH ISl OLIEHKU CUTYallud, BIOOpA BEPHOTO
peLIeHMS;



YMETh OIIEHWBAaTh PHUCKH M CBOEBPEMEHHO NPUHUMATh pEHICHUS MO MX
CHUKCHHUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JPYTUX TpPHU aHalu3e pe3yJbTaToB
NEeSATETLHOCTH;

npUHUMATH ce0s, TOHNMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHThl JPYTUX TpU aHalu3e pe3yJbTaToB
NESATEITHbHOCTH;

MPU3HABaTh CBOE MPABO W MPABO JIPYTUX HA OIIHMOKH.

B mpomiecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIBTAaTOB OCBOCHUS MPOTPAMMBI
no ¢usuke a8 YPOBHS CpenHero ooOmero oOpa3oBaHus y 0OydYarOIIMXCs
COBEPILIEHCTBYETCS AMOIIMOHAJILHBIH WHTEJIEKT, IpeIoJIararoun
c(hopMUPOBAHHOCTH:

CaMOCO3HaHHUS, BKITFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIMOHATIBLHOE
COCTOSIHWE, BHJICTh HANpPAaBICHUS Pa3BUTHUS COOCTBEHHOW 3MOIMOHAILHOU chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBAHMSI, BKIIIOYAIOLIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATb
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh QJalTHPOBATBCI K
AMOIIMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIXKCHUIO TSI U
yCIexy, ONTUMHU3M, HMHHUIIMATUBHOCTb, YMEHHE [EeHCTBOBaTh HUCXONl M3 CBOUX
BO3MOKHOCTEH;

AMIIATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHMMATh AMOIIMOHATBLHOE COCTOSTHHUE
JIPYTUX, YYUTHIBATH €T0 TIPU OCYIICCTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COMIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CTOCOOHOCTh BHICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIIOABMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pPa3pelnaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJ/IBTATbI

K xonmy oOyuenuss B 10 kiacce mpenMeTHble pe3ylbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:

JE€MOHCTPUPOBAaTh Ha MpUMEpax pojib U MECTO (U3MKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBlI MHUpA, B PAa3BUTUU COBPEMEHHOU TEXHUKU H
TEXHOJIOTMH, B TPAKTHYECKOU ESITENBHOCTH JIOACH;

YUUTBHIBATh TPAHUIBl TNPUMEHEHHUS M3YYEHHBIX (PU3NYECKUX MOAENeH:
MarepuasibHas TOYKa, MHEpLUaIbHAsl CUCTEMA OTCUETA, aOCOIIOTHO TBEPIOE TEIIO,
UJCaIbHBIA a3, MONEIU CTPOCHUS Ia30B, KUIKOCTEH U TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3aps]] NPU PEIICHUH PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (HYU3UYECKUEC SBICHUS (TMPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETHYECKON TEOPUU CTPOCHMS BEIIECTBA U



IEKTPOAMHAMUKUA: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSAMOJIMHENHOE IBUKEHUE,
CcBOOOJIHOE MAJIEHUE TEJI, JABMKEHUE 0 OKPYKXHOCTH, MHEPLUS, B3aUMOJEHCTBUE
Ten, Auddy3usi, OpPOyHOBCKOE IBMKEHUE, CTPOCHHUE JKUJIKOCTEH M TBEPABIX Tel,
U3MeHeHNe 00bEMa Tel NP HAarpeBaHWU (OXJIAKICHHH), TEIJIOBOE PaBHOBECHE,
UCIIApEHHE, KOHIEHCALMs, IUIABICHHUE, KPUCTAIIM3ALMA, KHUIICHHE, BIIAXKHOCTH
BO3/lyXd, IOBBIIICHUE IABJICHWsS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYHE,
CBA3b MEXK/y MapamMeTpaMy COCTOSIHUSA ra3a B M30IPOLIECCax, MIEKTPU3ALUS TEl,
B3aUMOJIEVCTBUE 3aps1/I0B;

ONHUCHIBATh MEXaHMYECKOE IBMKECHHME, MCIONb3Ys (DU3HUECKHE BETUUYHMHBI:
KOOpAMHATa, IIyThb, IEPEMELIEHHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMIIYJIC T€Jla, KUHETUYECKasl DHEPrus, NOTCHLUAIbHAs DHEPrus, MEXaHU4YeCKas
paboTa, MexaHMYeCKas MOUIHOCTh; IpPU ONUCAHUU NPABWIBHO TPAKTOBATH
(U3HYECKUI CMBICA HCIOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs W EIUHULIBI,
HaXoIUTh (OPMYIbI, CBA3BIBAIOLINE NAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTHMH
BEJINYMHAMU;

OIUCBHIBATh W3YyYECHHBIC TEIJIOBBIC CBOWCTBA TEJI U TEIUIOBBIC SBICHUS,
UCTIONIb3YSl (PU3WYECKUE BEJIIMYUHBI: JaBJI€HUE ra3a, TeMIeparypa, CpeaHss
KMHETUYECKAsT DHEPrUs XaOTUYECKOIO NBHKECHUS MOJIEKYJ, CPEIHEKBAIpaTUUYHAs
CKOPOCTb MOJIEKYJ, KOJMUYECTBO TEIUIOTHI, BHYTPEHHss 3Heprus, pabora rasa,
K09()(PUIIMEHT TOJE3HOro JEHCTBUS TEIUIOBOTO JIBUraTels; MpU ONUCAHUU
OPaBWIBHO TPAKTOBATh (DU3MYECKUNA CMBICI HUCIOJIb3YEMbIX BEJIMYUH, HX
0003HaYeHUs] M E€AMHMIIBI, HAXOAWUTh (OPMYNbI, CBA3BIBAIOLIME JIAHHYIO
($u3NYECKyIO BEIMYUHY C APYTUMHU BEIMYUHAM;

OIMCBIBATh U3yYECHHBIE WIEKTPUYECKUE CBOMCTBA BEILECTBA U JIICKTPUUYECKUE
SIBJICHUS (ITPOLIECCHI), MCTIONB3Ysl (PU3NUYECKUE BEJIIMUYMHBI: DJIEKTPUUECKUM 3aps,
ANEKTPUYECKOE TOJIE, HAPSKEHHOCTD MOJIsA, MOTEHIMA, PA3HOCTh MOTEHIIUAJIOB;
OpU ONMCAaHUU MPABWIBHO TPAKTOBaTh (PU3MYECKUNA CMBICI HCIOIb3yEMbIX
BEJIMYMH, WX OOO3HAYE€HHS U EAMHMIIBI; YKa3bIBaTh (HOPMYJbl, CBS3BIBAIOLIME
JaHHYI0 (PU3MUECKYIO BETUUYHMHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBATh (PU3NYECKUE IMPOLECCHl U SIBICHUS, UCHONb3Ys (PU3NUECKUE
3aKOHbI Y NPUHLHUIBL: 3aKOH BCeMUpHOTro Tarorenus, I, 11 u III 3akonsr HerotoHa,
3aKOH COXPAHEHHsI MEXaHWYECKOM DHEPrMH, 3aKOH COXPAaHCHMsS MMIIYJIbCa,
IPUHLAI CYIIEPIIO3ULUMN CWJI, NPUHIMUI PABHOIPABUSA HMHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHMs BELIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPrUU TEIUIOBOTO JBHXKEHHUS MOJEKYI C
a0COJIFOTHOM TeMIiepaTypoi, MEPBbIM 3aKOH TEPMOIUHAMUKHU, 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pasnuyarb CIOBECHYIO
(GOopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHHE M YCIOBHs (TpaHMIIbI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE MPHUHLMIIBI JEWCTBUS MAallMH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pas3iinyaTh YCJIOBHS MX 0O€30MacHOrO MCIOJIb30BAHUS B
IMOBCEIHEBHOM KU3HU;

BBIMIOIHATh OJKCIHEPUMEHTHl 1O HCCICIOBAHUIO (U3MYECKUX SIBICHUN |
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHM, MpPH 3TOM
dbopmynupoBarh MpodaeMy/3aaady U THIOTE3y YIEOHOTo SKCIIEpUMEHTa, COOHUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pyI0BaHus, IPOBOIUTH OMBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIIECTBIIATH MpPsIMbIE U KOCBEHHbIE U3MEPEHUS (U3NUYECKUX BEITUYMH, PU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEPEHHS U MCHOIb30BATh H3BECTHBIC
METOJIbI OIIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBaTh  3aBHUCHMOCTH  MEXIy (HU3MYECKUMH  BEIUYMHAMH  C
UCTIOIB30BAHUEM TMPSMBIX W3MEPEHMiA, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCUpOBaTH PE3YNBTATHI MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUIC
TabIuI ¥ rpaUKoB, eaaTh BHIBOJBI IO PE3yIbTaTaM HCCIIeI0BaHuUS;

coOnroiaTh npaBujiia 0€30MacHOTO TpyAa MPHU MPOBEICHUU HCCIIECIOBAaHUMN B
pamMKax y4eOHOTrO OKCIEPUMEHTa, Y4eOHO-HMCCIEIOBATEIbCKOH M IMPOEKTHOMN
JESITETbHOCTH C UCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U JTaOOPATOPHOTO
000pyIOBaHUS;

pemarb pacu€THbIE 3aJa4d C SIBHO 3aJaHHOM (QU3UYECKON MOJEINbIo,
UCTIONB3Yysl (PU3NYECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaIN3a yCIOBHS 3a1a49H
BBIOMpATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (DOPMYIHI,
HEoOXoAMMBbIE 7Sl €€ pelleHus, MPOBOJUTH PAcuEThl M OLIEHWBATh PEaTbHOCTD
HOJYYEHHOTO 3HaueHUs (PU3MUECKON BETMUHUHBI;

peniath KaueCTBEHHbBIE 3aJ]a4i: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUUBYIO
IETIOYKY pacCy)XIEHUH C OMOpOi Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuYecKue sBICHUS;

UCTOJB30BaTh  NPU  pEHIeHMH  Y4YeOHbIX  3aJad  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIPETALUU
U MpeJCTaBICHUs] y4eOHON U HAay4YHO-MOMYJISPHOW HH(OpMAIUK, OTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTydaeMyto HHPOPMAIIHIO;

IPUBOAUTH MPUMEPHI BKJIAJIa POCCHMCKUX U 3apyOEKHBIX yUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYKAIOLIEI0 MHUpPA, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCTIOJh30BaTh TEOPETHUECKHE 3HAHMS IO (U3MKE B MOBCEIHEBHOHN >KH3HU
Uit o0ecriedeHus: 0e30MacHOCTH IpH OO0pallleHUH ¢ NpUOOpaMHu M TEXHHUYECKUMU
yCTPOMCTBaMHU, AJISi COXpaHEHHsI 30POBBS M COOMIONEHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPEIIC;



paboTaTth B TpymnIe C BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh padOTy TPYIIbl, PAMOHAIBHO pACHPENENsITh OOS3aHHOCTU U
MJIAHUPOBATh JICSITEILHOCTh B HECTAHJAPTHBIX CUTYaIUsAX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&XKJIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAECMON MPOOIEMBI.

K xonity oOy4yenus B 11 kiacce npeaMeTHbIe pe3ylibTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH y OOYYAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax pPojib U MecTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH WU
TEXHOJOTHM, B IMPAKTUYECKON AEATEIBHOCTH JIFOAEH, LUEIOCTHOCTh U E€AUHCTBO
bu3nUecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS W3YUYEHHBIX (PU3UYECKUX MOJICIICH:
TOUYCUYHBIN AIEKTPUUECKUN 3apsiji, Jyd CBETA, TOUCYHBIM UCTOUHHUK CBETa, siAepHas
MOJIeJIb aroMa, HYKJIOHHAasi MOJENIb aTOMHOTO sijijpa MpH PEIICHUU (PU3NUECKUX
3a/1ay;

pacrnio3HaBath (pu3ndeckue siBICHUs (MPOIEcChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJEKTPOAMHAMUKUA U KBAHTOBOW (DM3UKHU: 3JIEKTPUUYECKAs] TPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE JEHCTBUSI TOKA, B3aUMOJICUCTBUE
MarHuTOB, OJJICKTPOMArHUTHAsi WHIYKIMS, JCHCTBHE MArHUTHOIO TMOJs Ha
IPOBOJHUK C TOKOM U JIBIDKYIIHMICS 3apsifi, 3JIEKTPOMATrHUTHBIC KOJIeOaHUS |
BOJIHBI, MPSIMOJIMHEHOE paCIpOCTPAHEHUE CBETA, OTPAKECHHE, IPEIOMIICHUE,
uHtepdepeHnus, audpakuus W MOOJsApU3alus CBETa, JIUCIEPCHS CBETa,
dbotoanexkrpuueckuit 3gdext (hotorddekrt), cBeToBOE AaBICHUE, BOSHUKHOBEHHE
JUHEWYATOr0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMKCHIBATh H3YYEHHBIE CBOMCTBA BellIeCTBa (AIIEKTPUUECKUE, MarHUTHBIC,
ONTHUYECKUE,  DJICKTPUUECKYID  IPOBOJUMOCTh  Pa3IMUHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBICHUS (TPOILIECCHI), MUCHONB3Ysd (DU3NUYECKHUE BEJIUYUHBI:
DIIEKTPUYECKUIN 3apsjl, CUJIa TOKa, SJIEKTPUUECKOE HAIPSIKEHUE, JIECKTPUUECKOE
COMPOTHUBJICHHE, PAa3HOCTh MOTECHIIMAJIOB, JJICKTPOABMXKYIAs CHIIa, padoTa TOKa,
WHIYKLIMS MarHuTHOTO NojisA, cuia Awmmnepa, cuna JlopeHua, WHAYKTUBHOCTh
KaTyIIKWA, SHEPrus 3JEKTPUUYECKOT0O M MArHUTHOTO TOJIeH, MEepUoJl M YacToTa
kojeOaHuii B KoJIEOATENbHOM KOHType, 3apsAl U Ccuja TOKa B TMpOIEecce
TapMOHUYECKUX D3JEKTPOMATrHUTHBIX KojleOaHuii, (OKYCHOE pacCTOSIHUE U
ONTHYECKasi CUJja JIUH3bI, MPU OINHUCAHUM TPABUIBHO TPAKTOBATh (HU3UUECKUN
CMBIC] HCTOJB3YEeMbIX BEIMYMH, HMX OOO3HAUCHHS W EJIUHUIIBI, YyKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAaHHYIO (U3UYECKYIO BEJIUYMHY C JPYTHUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YUYCHHbIC KBAHTOBBIC SBJIEHUS U MPOLECCHl, HCIOJIb3YA
bu3nuecKkue BETUYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPIHs U UMIYJIbC (POTOHA, IEPHOJ MOJTypaclaaa, SHEPTUs CBI3U
aTOMHBIX siiep, MPU ONUCAHWUU TPABWIBHO TPAKTOBaThb (U3MYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEIIMYWH, WX OOO3HAYCHHsI M CIAWHHMIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOMINE JAaHHYI (U3WYECKYI0 BEIMYMHY C JPYTUMU BEJIWYMHAMH,
BBIYHCIIATH 3HaUEHUE (PU3UIECKOM BETNUNHBI,

aHAIM3UPOBaTh (PU3MUECKUE TMPOIECCHl U SIBJICHUS, UCTOIb3Yys (pu3ndeckue
3aKOHBI M MPHUHIMIGL: 3akOH OMa, 3aKOHBI TIOCIIEA0BATEILHOTO U MapaJICIIBHOTO
COCMHEHHs] TPOBOAHMKOB, 3akoH JKoyms—JIeHna, 3aKoH 3IEeKTPOMArHUTHOM
UHAYKIWY, 3aKOH MPSIMOJIMHEHHOTO PAacIpOCTPAaHEHUsSI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI TMPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHHa s (hoTorddexTa,
3aKOH COXPAaHEHUSI HHEPryd, 3aKOH COXPAHEHUS HMMIYJbCA, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHHsS MacCOBOTO YHCIA, MOCTynarel bopa,
3aKOH PaJMOAaKTUBHOTO pacraja, Mpy 3TOM pa3ndarh CIOBECHYIO (DOPMYTUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHUE W YCIOBUSA (TpaHUIBI, OO0JIACTH)
PUMEHUMOCTH;

OTPENENSITh HANpaBlIeHUE BEKTOPA UHAYKIIMU MATHUTHOTO IOJISI TPOBOAHUKA
C TOKOM, cuiibl AMmnepa u cuiibl JIopenna;

CTPOUTh U OINHCHIBATh H300pa)KEHHE, CO3aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIENOBAaHUIO (U3MUECKUX SIBICHUN U
IPOIIECCOB C HKCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHHH: MPH ITOM
dbopmynupoBarh podaeMy/3aady U TUIOTE3y YU4EOHOro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000pyIOBaHuUs, IPOBOJUTH OMBIT U (HOPMYITHPOBATH
BBIBO/IBI;

OCYILECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI PU3NUECKUX BEITUUHH, TTPU
ATOM BBIOMpPATh ONTHUMAJIBHBIN CIOCO0 WM3MEpPEeHHs] W WCIOJIb30BaTh H3BECTHHIE
METOJIBI OLIEHKH MOTPENIHOCTEN H3MEPEHNN;

UCCIIeIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C UCTIOIB30BAHUEM MPSMBIX
U3MEpPEHUN: TPHU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHMpPOBATH pE3yabTaThl
MOJTyYeHHON 3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOMUI] U rpaduKoB,
JieNiaTh BBIBOJIBI 110 Pe3yJIbTaTaM HMCCIIEeIOBAHMS,

coOmofaTh MpaBwiia 0€30MaCHOrO TPyAa MPU MPOBEACHUU UCCIEIOBAaHUN B
pamMKax Y4yeOHOro OSKCIHEPUMEHTa, Y4eOHO-HMCCIIEOBATEIbCKOH M IMPOEKTHOM
NESTETLHOCTH C HCIIOJIb30BAHUEM H3MEPUTETBHBIX YCTPOMCTB U JIaOOPaTOPHOTO
000pynoBaHU;

pemiatb pacy€THblE 3aJaud C SIBHO 33JaHHOM (U3WYECKOH MOJENblo,
UCTIONB3ysl (PU3NYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJN3a yCIOBHS 3a4a4H
BBIOMpATh (PU3NYECKYIO MOJIENb, BBIICIATH (PU3MUECKUE BEIMYUHBI U (DOPMYIIHI,



HEoOXoAMMbIE NJIsi €€ peIlleHus, MPOBOJUTH Pacu€Thl M OLIEHUBATh PEATBHOCTD
IOJIyYEHHOTO 3Ha4€HUs (PU3MUECKON BETMUHHBI;

pemarh KaueCTBEHHbIE 33]a4i: BBICTPAUBATh JIOTUUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PAaCCYX JCHHI C OMOpod Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3uYeCKUe SIBICHUS,

UCNOJb30BaTh  NpPU  pEHIeHMH  Y4YeOHbIX  3aJad  COBPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJOTUM JUISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U MPEJCTaBICHUS y4eOHON M HAyYHO-NONYJISPHOW MH(OpMAIUK, NOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOIydaeMyto HHPOpMAIIHIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MaIIUH, NpUOOPOB M TEXHUUECKHUX
YCTPOICTB, pa3anyaTh yCIOBHUS MX O€30MACHOIO MCHOJIb30BAHUS B MOBCEAHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOH >KU3HU
Uit o0ecriedeHus: 0e30MacHOCTH NP O0pallleHUH ¢ NpUOOpaMHu U TEXHHUYECKUMU
YCTPOMCTBAMH, JJII COXPAHEHUsS 340POBbS U COONIIOAEHUS HOPM SKOJOTMYECKOTO
MTOBEJCHUS B OKPYXKAIOIIEH CpPEJIE;

paboTarb B TIpynne C BBINOJIHEHUEM pa3JIMYHBIX COLHUAIBHBIX pPOJIEH,
IUTAHUPOBaTh padOTy TPYMIbl, PAMOHAIBHO pACHPEAENsITh OO0S3aHHOCTU U
IUTAHUPOBATh JI€ATENIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJICKBaTHO OLEHUBATh
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE pACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanyecTBo 4acoB

HaumeHnoBaHme pa3aesioB U TeM
NPOrpamMMbl Bcero

Ne i/

Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O IO3HAHUA

1.1 ®du3Kka ¥ METOABI HAYYHOT'O O3HAHUSA 2

Hroro no pazneny 2

Pazngen 2. MEXAHUKA

2.1 Kunemaruka 5
2.2 Jnnamuka 7
23 3aKOHBI COXPAHEHUSI B MEXaHUKE 6

Hroro no pazneny 18

Pazgen 3. MOJIEKVJIAPHAS ®U3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI
' TEOPUHN

KoHTpoJbHBbI
e padoTbI

IpakTnyecku
e padoThbI

JJIeKTPOHHbIE
(undposbie)
o0pa3oBare/ibHbIE

pecypcbl

bubmuoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubnuoreka [IOK

https://m.edsoo.ru/7f41bf7
2

bubmuoreka [IOK

https://m.edsoo.ru/7f41bf7
2

bubmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [IOK
https://m.edsoo.ru/7f41bf7
2



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

3.2 OCHOBBI TEPMOIMHAMUKHU

13 ArperarHble COCTOSIHUS BEIIIECTBA.
' ®dazoBbIe IEPEXObI

Hroro no pazaeny

Pazgen 4. JIEKTPOAUHAMMUKA

4.1 DneKTpocTaThuka

47 ITocTossHHBIN NEKTPUYECKUN TOK. TOkM B

pa3IMYHBIX Cpenax

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

10

24

10

12

22

bubmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [IOK

https://m.edsoo.ru/7f41bf7
2

bubmoreka [IOK

https://m.edsoo.ru/7f41bf7
2


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

11 KUIACC

HaumeHoBaHue pa3aesioB U TeM
NPorpamMMbIl

Ne i/

Pazgea 1. JJIEKTPOAUHAMMUKA

MarsuTtHoOe 1oJjie. DNeKTpOMarHuTHas
WUHIYKIHS

1.1

Hroro no pasaeny

Pa3nen 2. KOJIEBAHUSA U BOJIHbBI

MexaHn4uecKue u SJICKTPOMAriuTHLBIC

2.1
Koyie0aHusa
29 MexaHuuecKue 1 JIeKTPOMarHuTHbIE
' BOJTHBI
2.3 OnTuka

Hroro no pasaeiy

KoanyecTBo 4yacoB

KonTpoabHbl IIpakTHYecku
Bcero
e padoThI e padoThI
11 1 3
11
9 1
5 1
10 3
24

Pasnen 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIHATLHOM TEOPUH
' OTHOCUTEIBHOCTH

Nroro no pazneny

DJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcbl

bubmuoreka IIOK
https://m.edsoo.ru/7f41c97
c

bubauoreka [IOK
https://m.edsoo.ru/7f41¢97
c

bub6moreka [IOK
https://m.edsoo.ru/7f41¢97
C

bubmuoreka IIOK
https://m.edsoo.ru/7f41¢97
c

bubaumoreka [IOK

https://m.edsoo.ru/7f41c97
c


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

Pa3zgen 4. KBAHTOBASA ®U3UKA

4.1 DJ1eMeHTHI KBAHTOBOI ONTHKHU 6
4.2 Crpoenue aroma 4
4.3 AtomHOE A1p0o 5

Hroro no pazneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU 7

Nroro no pazneny 7

Pa3zgen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Ob6o061aroriee MOBTOpEHUE 4
Hroro no pasneny 4
Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

bu6moreka [IOK
https://m.edsoo.ru/7f41¢97
C

bubmoreka [IOK

https://m.edsoo.ru/7f41¢97
c

bu6mmoreka [JOK

https://m.edsoo.ru/7f41¢97
c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97

Cc

bubmmoreka [JOK

https://m.edsoo.ru/7f41¢97
c


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




IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne

n/n

Tema ypoka

Pu3uka — HayKa O IIPpUpOJE.
HayuHnble MmeToabl MO3HAHUS
OKPY>KaloIlero Mupa

Poinb u MecTo uzuku B
(dbopMupOBaHUU COBPEMEHHOM
HAy4YHOU KapTUHBI MUpA, B
MPaKTUYECKOM ESITEIbHOCTHU JIIOAEH
MexaHnuyeckoe IBUKEHUE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO
newxeHusd. [lepemerenue, CKOpoCTs,
YCKOpEHHUE

PaBHOMEpHOE NIpsAMONIMHENHOE
JBUYKEHUE

PaBHOYCKOpEHHOE IIPSIMOJIMHENHOE
JIBUKEHHE

CBoOonHOE TazicHue. YCKOPEeHHE
CBOOOHOIO MajeHUs
KpuBonuneniHoe nBuXeHHE.
JIBr>xeHne MaTepualIbHOW TOYKH 10
OKPYKHOCTH

KoanyecTBo 4acoB

Bcero

KoHTpoJabHbI
e padoThbI

IIpakTuyecku
e padoThbI

Jlara
HU3y4YeHH
s

DJIeKTPOHHbIE
mu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcbl

bu6moreka [IOK
https://m.edsoo.ru/ff0c32e2

bu6moreka [JOK
https://m.edsoo.ru/ff0c33e6

Bbu6mmoreka [IOK

https://m.edsoo.ru/ff0c350
8

bubmuorexa IIOK

https://m.edsoo.ru/ff0c362
0

bu6moreka [JOK
https://m.edsoo.ru/ff0c372¢
bu6moreka [JOK

https://m.edsoo.ru/ff0c39¢c

Bbu6moreka IIOK
https://m.edsoo.ru/ff0c3ada


https://m.edsoo.ru/ff0c32e2
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
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

16

[TpuHnun otHOCcHUTenbHOCTH ["anunes.
WuepunanbHble CUCTEMBI OTCUETA.
[Tepssiit 3akoH HproToHA

Macca tena. Cuina. [Ipunnun
Cyneprno3uimu cuil. Bropoit 3akoH
HeroToHa /U1 MarepuaabHOM TOUKH

Tperuit 3axkoH HbrotoHa s
MaTepUaJIbHBbIX TOUEK

3aKoH BCEMHUpPHOTO TAroTeHus. Cuia
Tsokectu. [lepBas kocMudeckast
CKOPOCTh

Cuna ynpyroctu. 3akoH I'yka. Bec
Tena

Cuna tpenus. KoapdunueHt tpenus.
Cura conpoTHBIICHUS TP JIBUKCHUU
TeNa B KUAKOCTH WU Ta3e

[ToctynarenbHO€ U BpalareabHOE
JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea.
MowmeHnTt cuinbl. [1nedo cunsl. YenoBus
paBHOBECHS TBEPAOTO TENA

NMiynibc MaTepuanbHOU TOYKH,
CUCTEMbl MaTepHaJIbHBIX TOYEK.
Nmnynbce cuiibl. 3aKOH COXpaHEHUsI
uMIlyJibca. PeakTuBHOE ABUKEHUE

Pabora 1 MOLTHOCTD CHJIBI.
Kunernueckas sHeprus
MatepuaibHONH ToukHu. Teopema 06
M3MEHEHUU KUHETUYECKOI SHEprun

Bu6moreka [JOK
https://m fi

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6moreka [JOK
https://m.edsoo.ru/ff0c3be8
bubmoreka [IOK

https://m.edsoo.ru/ff0c3d0
0

bu6moreka [IOK
https://m.edsoo.ru/ff0c3el8

bu6moreka [IOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6moreka [IOK

https://m.edsoo.ru/ff0c43d
6

bubmuoreka [IOK
https://m.edsoo.ru/ff0c450
2



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
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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

18

19

20

21

22

23

[ToreHumansHas 3HEprus.
[ToreHumanbHas 3HEprus yrnpyro
nehOpMUPOBAHHOMN MPYKUHBIL.
[ToreHumanpHas SHEpPTUs Tea BOIU3H
MOBEPXHOCTU 3eMIIH

[ToreHunanbHbIE U HETIOTEHIMAIbHBIE
cuibl. CBsi3b paboThI
HETOTEHLUAIBHBIX CUJI C U3BMEHEHHUEM
MEXaHUUYECKON 3HEPTUM CUCTEMBI TEl.
3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEPruu

JlaGopatopnas pabota
«HWccnenoBanue cBsA3U pabOTHI CHITBI C
U3MEHCHUEM MEXaHUYECKON SHEPTHH
TeJa Ha MPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

KontponpHas pabora no teme
«Kunemaruka. JIlunamuka. 3aKOHBI
COXpaHEHUSI B MEXaHUKE»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
Bbpoynosckoe nuxenue. Audpdysus

Xapakrep ABUKEHUSA U
B3aUMOJICHCTBYS YaCTHUIL BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH
Y TBEPIBIX TEII

Macca monekyin. KonrdectBo
BewectBa. [locrossHHas ABoraapo

bubmuoreka IIOK
https://m.edsoo.ru/ff0c461a

bubmuorexa IIOK
https://m.edsoo.ru/ff0c478c

bub6moreka [IOK
https://m.edsoo.ru/ff0c4b7
4

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


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

24

25

26

27

28

29

30

31

32

33

TemoBoe paBHoBecue. Temneparypa
u e€ u3Mepenue. lllkana remneparyp
Henscus

WU neanpusiii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

AOcomoTHas TeMIiepaTypa Kak Mepa
CcpeaHel KHHETUYECKOM YSHEPTUU
JBU)KEHUS MOJIEKYJ. YpaBHEHUE
MenpneneeBa-Knaneitpona

3akoH J/lanpToHA. ['a30BBIE 3aKOHBI

JlaboparopHas pabora
«HccnenoBaHne 3aBUCUMOCTH MEXKITY
rnapamMeTpamMu COCTOSTHUSI
Pa3peKEHHOTO Ta3ay

N3omnporiecchl B Ua€aIbHOM Tra3e U ux
rpaduyueckoe nmpeacTaBIcHue

BuyTpenuss sneprus
TEPMOJIUHAMUYECKOU CUCTEMBI U
criocoOsI €€ n3meHenus. Konnuectro
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUd OAHOATOMHOTI'O UACAJIBHOI'O
rasa

Bunsl Tenonepenaun

Y,HCJ'IBHaSI TEMI0EMKOCTD BEIIIECTBA.
KonanuecTBo TemIoThI npu
TCILIonepeaayc. A,Z[Ha6aTHBIfI nponecce

[IepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHNE K N30IIpoLeccaM

bub6mmoreka [IOK
https://m ru/ff0c4f

bubmuorexa [IOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bubmuoreka IIOK

https://m.edsoo.ru/ff0c595
2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36

bubnnoreka [IOK
https://m.edsoo.ru/ff0c5¢36

Bbu6moreka IJOK
https://m.edsoo.ru/ff0c5efc



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

34

35

36

37

38

39

40

41

42

43

HeoOparumocTs nporieccos B
npupoze. Bropoii 3akon
TEPMOJNHAMUKHU

[Mpunnun geiictus u KIIJI remnoBoit
MaIITuHbI

[uxn Kapuo u ero KII/]

OKoJIornyecKkue mpoodaeMsl
TETUIOOHEPTETHKH

O6o6maromuii ypok «MonekynsipHas
¢uznka. OCHOBBI TEPMOTUHAMUKI

KontponsHas pabota o teme
«MonexynsipHas ¢puzuka. OCHOBBI
TEPMOJAUHAMUKI

[TapooOpazoBaHue U KOHIEHCAIHS.
Wcnapenue u kunenue

AOCOINIOTHAS U OTHOCHUTEIbHAS
BJIAKHOCTh BO31yXa. HachlleHHbIN
nap

Teépnoe teno. Kpucrammieckue u
amop(HbIe Tera. AHU30TPOIUS
CBOMCTB KpucTaiioB. JKuakue
Kkpuctaibsl. CoBpeMEHHbIE
MaTepuaibl

[1naBneHue u KpucTaIIU3aLusl.
VYnenpHas TEMI0Ta MIaBICHUS.
CyOnumarus

bub6mmoreka LIOK

https://m.edsoo.ru/ff0c623
0

bub6mmoreka [IOK
https://m ru/fl a

bubmuoreka [IOK
https://m.edsoo.ru/ff0c693
8

bubmuorexa IIOK
https://m.edsoo.ru/ff0c6a50

bubmuoreka IIOK
https://m.edsoo.ru/ff0c63b
6

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c64d
8

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

Bbu6moreka IJOK
https://m.edsoo.ru/ff0c670
8



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
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
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ypaBHCHI/Ie TeIIoBOro OaiaHca

OnexTpu3anus Tei. DIEeKTPUIECKU
3apsj. [[Ba Buaa 3IEKTpUYECKUX
3aps10B

ITpoBOAHMKH, AUIIEKTPUKH U
MOJyIPOBOAHMKY. 3aKOH COXPaHEHUs
AIIEKTPUYECKOT0 3apsiia

B3aumoneiicTBue 3apsaoB. 3akoH
Kynona. ToueuHslil a5ieKTpudeCcKuit
3apsan

Harpsx€HHOCTB IIEKTPUYECKOTO
nosist. [IpuHIUD cynepno3uium
ANEKTPUUYECKUX Tosiei. JInnun
HANPSKEHHOCTH

Pabora cuit aeKTpocTaTndecKoro
nons. [Torenuuan. Paznocts
MTOTCHITNAJIOB

[IpoBOJHUKH U TUANEKTPUKHU B
AIIEKTPOCTATUYECKOM MOJIE.
JusnexTpuueckasi IPOHUIIAEMOCTh

OnexrpoéMmkocTb. Konnencarop
DNEeKTPOEMKOCTH TIIIOCKOTO

KOHJIEHCATOpa. DHEPTHUs 3apsSKEHHOTO
KOHJIEHCaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c682
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c6bec

bu6moreka [JOK
https://m.edsoo.ru/ff0c6ced

Bbu6mmoreka IIOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6100

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c701
8

bu6moreka [IOK

https://m.edsoo.ru/ff0c712
6

Bbu6mmoreka IJOK
https://m.edsoo.ru/ff0c72¢c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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JlabGoparopnas pabora "M3mepenue
IEKTPOEMKOCTH KOHIEHcaropa"

[IpuHIMIT AENCTBUS U IPUMEHEHUE
KOHJ/ICHCAaTOPOB, KOMUPOBAJIBHOTO
anmapara, CTpyMHOTO IIpUHTEpA.
DneKkTpocTaTudecKkas 3amuTa.
3azeMIIeHHe AIEeKTPONpUOOPOB

DNEeKTpUUECKU TOK, YCIOBUS €T0
cyuiectBoBaHus. [[oCTOSIHHBIN TOK.
Cuna toka. Hampsikenue.
Comporusnenue. 3akon Oma 11t
ydacTKa [enu

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIIAaHHOE COCAMHCHUE
npoBonHUKOB. JlaboparopHas padora
((I/I3yquHe CMCIIAHHOI'O COCANHCHUA
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH ANMEKTPHUUECKOTO
ToKa. 3akoH [xoynsa-Jlenma

3akon Oma 17151 TOJTHOM (3aMKHYTOH)
anekTpuuecko nenu. Koporkoe
3ambIkanue. Jlaboparopuas padora
«M3mepenne J/1C nctouHuka Toka U
€r0 BHYTPEHHETO CONPOTUBIICHUS

DneKTpOHHas MPOBOJUMOCTH TBEPABIX
METaJJIOB. 3aBUCUMOCTh
COMPOTHUBIICHUS METAJIIIOB OT
TeMreparypbl. CBEpXIpPOBOIUMOCTD

bu6mmoreka [IOK
https://m ru/ff0c74

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

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


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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DNEeKTpUUYECKHI TOK B BaKyyMe.
CBolicTBa 27IE€KTPOHHBIX ITyYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAs U
IIpUMecHast MpoBoAUMOcThb. CBoMCTBa
p—n-niepexoza. [lomynpoBogHUKOBEIE
puOOpbI

DNEeKTpUYECKUI TOK B pacTBOpax 1
pacIuiaBax 2J1E€KTPOJINTOB.
ONEKTPONUTHYECKAS JUCCOLIUALIHS.
OnexTponus

DNEeKTPUYECKUH TOK B razax.
CaMocCTOSTEIbHBIA U
HECAMOCTOSATEIbHBIN pa3psa. MomaHusl.
IIna3ma

DneKkTpudecKre mpudopsl U
YCTPOMCTBA U UX MPAKTHIECKOE
npuMmenenue. [IpaBuna TexHuKu
0e301acHOCTH

O06o0maromuii ypok
«ONEeKTPOMHAMUKAY
KonTposnbhas paborta 1o teme
«Qnexrpocraruka. [locTossHHBII
ANeKTpudecKuii Tok. Toku B
Pa3IMYHBIX Cpeaax»

PesepBHbIii ypok. KoHTponbHas
pabota no Teme "DneKkTpoIuHaMHKa"
PesepBubIil ypok. O600aronmii ypok
o reMam 10 knacca

bub6mmoreka [IOK
https://m ru/ff0c84a

bu6moreka [JOK
https://m.edsoo.ru/ff0c82ba

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

Bbu6mmoreka IIOK
https://m fi

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bubnmuoreka [IOK
https://m.edsoo.ru/ff0c8c56
bubmuoreka IIOK
https://m.edsoo.ru/ff0c8f6¢


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

OBILEE KOJIMYECTBO YACOB I10
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11 KUIACC

KosnvecTBo yacoB DJIeKTPOHHbIE
Ne flata undgpoBbie
n/n Tewa ypoka Bcero Kontpoabinr Tpakritecki asyent o0pa3oBare/ibHbIE
e pabdoTbI e pabdoTbI s pecypesr
[TocTostHHBIE MAarHUTHI U UX
B3auMoIelcTBHE. MarHUTHOE HOJIE. | bubmoreka [IOK
Bexrop marautHOM nHAYKIMU. JInHuK https://m.edso0.1u/ff0c9778
MarHUTHOW MHIYKIIMHU
MarsnuTtHO€ noje NpoBOJIHUKA C
ToKOoM. OnbIT Dpcrena. | bubmuorexa [IOK
BzaumoeiicTBrE MPOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabGopatopnas pabora «3yuenne | | bubnuoreka LIOK
MarHUTHOIO IOJISI KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOTO MOJIS Ha
IIPOBOJHUK ¢ TokOM. Cuina Ammepa.
JlaboparopHas padora | | bubmorexa [IOK
«HccnenoBanue neicTBUSA https://m.edsoo.ru/ff0c9acO
ITOCTOSTHHOTO MarHUTa Ha PAMKY C
TOKOM»
JleficTBe MarHUTHOTO TOJIs Ha
JBIKYIIYIOCS 3apSDKEHHYIO YaCTHILY. | bubnuoreka LJOK
Cuna Jlopenma. Pabora cubl https://m.edsoo.ru/ff0c9df4

Jlopenna
OnekrpomMarHuTHast MHAyKIus. [lotok
BEKTOpa MarHUTHOM MHAYKIMU. I[C


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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11
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13

WHIYKIWA. 3aKOH JIEKTPOMArHUTHOM
nHaykiuu Papanes

JlaGoparopHas pabota
«HccnenoBanue IBICHUS
ANIEKTPOMArHUTHOM MH]TYKIIHI)

NHnyKTUBHOCTB. SIBIIeHUE
camouHaykuuu. JJ1C caMOMHAYKIINH.
DHeprusi MarHUTHOTO TOJIs KaTyLIKU C
TOKOM. DJIEKTPOMarHUTHOE T10J1€

TexHu4eckue yCcTpoucTBa U UxX
MPUMEHEHHE: TOCTOSTHHBIE MATHUTHI,
AIIEKTPOMArHUTHI, SJEKTPOJIBUTATEb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHll,
WHIYKLIWOHHAA [1€Yb

O6o06matromuii ypok « MarHuTHoe
noJie. DIIEKTPOMAarHUTHAS WH Y KITHS

KontponpHas pabora o teme
«MaruutHoe noie.
3J'[CKTpOMaFHI/ITHa$[ UHAYKOUS»

CB0OOIHBIE MEXAHUYECKHE
kosneOanus. 'apmoHndeckue
KoseOaHus. YpaBHEHHE
rapMOHUYECKUX KOJICOAHUH.
[IpeBpatienue sHepruu

JlaGoparopHas paborta
«HMccnenoBanue 3aBUCUMOCTH
MepHo/Ia MaJIBIX KOJIeOaHM rpy3a Ha
HUTH OT JJIMHBI HUTH U MaccChl rpy3a»

bubauoreka [IOK
https://m.edsoo.ru/ff0cal S0

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

bu6moreka [JOK
https://m.edsoo.ru/ff0cab82

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

bu6moreka [IOK
https://m.edsoo.ru/ff0caf06


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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Konebarenbublit KoHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHbIE KoJieOaHUs B
U/1€aJIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorust Mexxay MEXaHH4eCKUMH U
ANIEKTPOMArHUTHBIMU KOJI€OaHUSAMU

®opmyna Tomcona. 3akoH
COXpaHCHUA SHEPIUH B UACATTBHOM
KoJIe0aTeIbHOM KOHTYpPE

IIpencrasienue 0 3aTyXaroIUX
KoseOaHusIX. BeiHy X 1eHHBIC
MeXaHu4decKkue konebanns. Pe3oHanc.
BBIHY)K)ICHHI)IC BJ'IGKTI)OMaFHI/ITHI)Ie
KoJeOaHus

ITepemennslil Tok. CuHycOUAIbHBII
MEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JIEUCTBYIOLIEE 3HAUCHUE CUJIbI TOKA U
HaNPsKECHUS

Tpancdopmarop. [Ipoussoactso,
nepeaaya v norpedaeHue
NIEKTPUYECKON SHEPTUH

YCTpoICTBO U MPAaKTUYECKOE
MIPUMEHEHHUE AIEKTPUUECKOIO 3BOHKA,
reHeparopa NepeMEeHHOT0 TOKa, TUHUN
aNeKTpoIepenad

DKOJIOTUYECKUE PUCKH TTPH
MIPOU3BOICTBE AIEKTPOIHEPTUH.
Kynsrypa ncnons3zoBanus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

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

Bbubmmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34
bub6moreka [IOK

https://m.edsoo.ru/ff0cc324


https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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ANIEKTPOIHEPTUHU B MOBCEIHEBHOM
JKNU3HU

MexaHn4ecKue BOITHBI, YCIOBUS
pacripoctpanenus. [lepuona. CkopocTb
pacipoCTpaHEHUS U JUTHHA BOJTHBIL.
[TomiepedHbIe U TPOIOITBHBIC BOJTHBI

3Byk. CkopocTs 3ByKa. [ poMKOCTB
3ByKa. Beicota Tona. TemOp 3Byka

BHGKTpOMaFHI/ITHLIe BOJIHBI, UX
CBoOIicTBa U cKOpocTh. [lIkana
AIIEKTPOMArHUTHBIX BOJIH

HpI/IHI_II/IHBI paHI/IOCBSBI/I 158
TCIICBUCHUS. PaSBI/ITI/Ie CpeIlCTB
cBs3u. Pagnonokanusa

KonTponbshas pabora «Konebanus u
BOJTHBD)

[IpsamonuHeitHOe pacipOCTpaHEHHUE
CBETa B OIHOPOAHOM cpene. ToueuHbli
UCTOYHHUK cBeTa. Jlyd cBera

OtpaxeHnue cBera. 3aKOHbI
orpaxkeHus ceera. [loctpoenne
M300paXeHUH B MJIOCKOM 3epKajie

IIpenomnenue ceera. [lonHoe
BHyTpeHHee oTpaxkeHue. IIpenenpHblil
YTOJI IIOJTHOTO BHYTPEHHETO
OTPAKEHUS

JlaGoparopHas pabota «/3mepeHue
MOKa3aTelis MPEIOMIICHHUS CTEKIa»

bu6muoreka [IOK
https://m.edsoo.ru/ff0ccad4

bubmoreka [IOK
https://m.edsoo.ru/ff0cccOc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

bubmoreka [IOK
https://m.edsoo.ru/ff0cc68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

Bbu6mmoreka IIOK
https://m.edsoo.ru/ff0cd4e0

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cd 76

bubmoreka [IOK
https://m.edsoo.ru/ff0cd67a


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/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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Jlunzel. [loctpoenue nzoOpaxkeHuit B
nuH3e. Popmyra TOHKOW JIMH3BI.
VYBenuueHue JINH3bI

JlaboparopHas pabora
«HccnenoBanue CBOMCTB
n300paKeHUN B JIMH3AX)»

Hucnepcus cBera. ClI0XXHBINA COCTaB
6enoro ceera. L{get. JIJabopatopHas
pabora «Habmronenue aucnepcuu
CBETa»

WNutepdepennus cera. udpakius
cBera. [ludpaknronHas pemeTka

ITonepedyHOCTh CBETOBBIX BOJIH.
[Tonspu3anus ceera

OnTuueckue npuOOpsl U yCTpoiicTBa
U YCJIOBUS HX 0€30MacHOr0o
MMPUMCHCHU A

['paHuIBl TIPUMEHUMOCTH
KJaccuueckoit Mmexanuku. [loctynarer
CHenuaIbHON Teopuu
OTHOCHUTCIBHOCTHU

OTHOCHUTEIBHOCTD OOJHOBPEMCHHOCTH.

3aMeUIeHHE BPEMEHH U COKPALLIEHUE
JUTMHBI

OHeprus U UMIYNbC PENATHBUCTCKOM
yacTHlbl. CBSA3b MacChl C SHEPTUEH U
HMITYJIbCOM. DHEPIHsl OKOS

bubmuoreka IIOK
https://m.edsoo.ru/ff0cddle
bubmoreka [JOK
https://m.edsoo.ru/ff0ced22
Bbubmmoreka [IOK

https://m.edsoo.ru/ff0cf02e

bu6moreka [IOK
https://m.edsoo.ru/ff0cf862

bubmmoreka [JOK
https://m.edsoo.ru/ff0cfa42

Bubmmoreka IIOK
https://m.edsoo.ru/ff0cfc68


https://m.edsoo.ru/ff0cdd1e
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
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KontponpHas pabora «Onrtuka.
OCHOBBI cieaIbHON TEOPUHU
OTHOCHUTEIBHOCTH»

®otonbl. Popmyna [1nanka. DHeprus

¥ UMITYJIbC (DOTOHA

OTKpBITHE U HCCIIEIOBAaHHE
doroaddekra. OnbiTol A. T.
CroneroBa

3akonsl poTodrhdekra. YpaBHeHue
OitHmTeHa 115 hotorddexra.
«Kpacnas rpanuma» porodrddekra

Hasnenue cBera. OnbiTh I1. H.
JlebeneBa. XuMuueckoe aeicTBHE
CBETa

TexHuyeckue ycTpoucTsa u
IIPAKTHUYECKOE IPUMEHEHHE:
¢doroanemenT, poromaTyuk,
CoJIHEYHasi barapesi, CBETOIUO/

Pemenue 3amad mo reme «IJIEMEHTHI

KBAHTOBOU OIITHUKWY

Moxaenb aroma TomcoHa. OIBITB

Pesepdopna mo paccesiHuto 0-4acTwI.

HJ'IaHCTapHaH MOJCJIb aTOMa

IToctynarsl bopa

W3nydyenue u noromeHne GOTOHOB
IIPU [IEPEXOZI€ aTOMa C OTHOTO YPOBHS
SHEPruu Ha JIpyroi. Buabl CieKTpoB

bubmuoreka IIOK
https://m.edsoo.1u/ff0cf610
bu6muoreka [IOK
https://m.edsoo.ru/ff0cfel6
bubmoreka [IOK

https://m.edsoo.ru/ff0cffc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d015¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bubaunoreka [IOK
https://m.edsoo.ru/ff0d030
2

bubmmoreka [JOK
https://m.edsoo.ru/ff0d091a

bubmuoreka IIOK
https://m.edsoo.ru/ff0d0afa

bubmuoreka IJOK
https://m.edsoo.ru/ff0d0afa


https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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BosHoBBIE cBOMCTBA yacTull. BoHbI
ne bpoiss.
KopnyckynisipHO-BOJTHOBOM Jyain3M.
CHnoHTaHHOE U BBIHYKJIEHHOE
U3IIy4eHue

OTKpbITHE PATUOAKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHuro
COCTaBa paJHOaKTUBHOTO U3IIyYECHUS

CoiicTBa anbda-, 6era-,
raMMa-u3iyueHus. Biousiaue
pPaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
ONEKTPOHHBIM U TO3UTPOHHBIN
Oera-pacnaj. ['amma-uznyuenue

DHeprus CBsA3M HYKJIOHOB B fJIpe.
SlnepHble peakuuu. AnepHsliid
peaktop. [IpobGnembl, mepCreKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI ACPHON
SHEPreTUKHU

OnemeHTapHble YacTULbl. OTKpBITHE
NO3UTpOHA. MeTobl HaOMIoIeHNS U
PErucTpanyu dJIEMEHTAPHBIX YaCTHULL.
Kpyrielii cton «@yH1aMeHTaIbHbIE
B3aUMOJICHCTBUSA. ENMHCTBO
($u3nYeCcKoi KapTUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0cal

bubmuoreka IIOK
https://m.edsoo.ru/ff0d0fd2

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

bubmoreka [JOK
https://m.edsoo.ru/ff0d135
6

bub6moreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Bup 3Bé3nnoro neba. Co3pesnus,
HpKI/Ie SBéSJII)I, IJIaHETBI, UX BUAUMOC
nemwxenue. CoaHeyHas cUCTEMA

Comnne. ColtHeuHass aKTHBHOCTb.
HcTtounuk 3neprun ConHua u 3B€371

3BE37BI, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3MBI ITIABHON
MIOCJIENIOBATENBHOCTU. BHyTpeHHEe
cTpoeHnue 3B€31. CoBpeMEHHbIE
IIPEJCTABICHUS O POUCXOKICHUU U
sposroru COJIHITA U 3BE3N

Muieunsiit [lyTe — Hama ['anakTuka.
ITonoxxenue u nuxenne ConHua B
I'anmakruke. ["anaktuku. YEpHbIE ABIPBI
B sAJIpax raJakTUK

Bcenennas. Pa30Oeranue rajaakTuk.
Teopus bonbiioro B3psiBa.
PenukroBoe uznyueHue.
MeraranakTuka

Hepeuennsie mpo6ieMbl aCTPOHOMUH

KonTposnbHas paboTta «eMeHTbI
ACTPOHOMHUU H aCTPOPHUIUKI

O6o06matomuii ypok. Ponb ¢pusuku u
aACTPOHOMHUH B SKOHOMHUYECKOM,
TEXHOJOTMYECKOM, COLTUAIbHOM 1
ATHYECKOH cepax NesTeTbHOCTH
YyeJIoBeKa



63

64

65

66

67

68

O6o6maromuii ypok. Pois u mecto
(bU3UKN U aCTPOHOMUH B

COBPEMEHHOM HAyYHOW KapTUHE MUpa

O6o6maromuit ypok. Posb

¢dusnveckoil Teopun B POPMHUPOBAHUHT

IIPEJCTaBICHUN O PU3NUECKON
KapTHHE MUpa

Ob6o6matomuit ypok. Mecto
¢du3nveckoil KapTUHBI MUpa B 001IEM
Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEACTABICHUN O NPUPOAE
PesepBHbIi ypoK. MarautHoe mnoie.
DNeKTpOMarHuTHask HHAYKLHS

Pe3epBHblii ypok. OnTuka. OCHOBBI
CHEIHAIbHON TEOPHUH
OTHOCHUTEIIBHOCTH

Pesepnblii ypok. KBanToBast pusuka.
DneMeHThl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

bubauoreka [IOK

https://m.edsoo.ru/ff0d178
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YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPHUAJIBI JUISI VYYUEHUKA

» Gusuka, 10 knacc/ Mskumes I.5., Byxosues b.b., Corckuit H.H. noa
penakuueit [lapdentreBoit H.A., AkuinonepHoe oomectBo «M3narenscTBo
«IIpocseenne»

» dusuka, 11 knacc/ Mskumes IWJI., Byxosues b.b., Uapyrua B.M. nion
penaknueit [lapdentreBoit H.A., AkiinonepHoe obmecTBo «3marenbcTBo

«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






