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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YpOBHE CPEAHEr0 OOUIEro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJOXXKEHHM M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHON MporpaMmsl, npeactaBieHHbIX B PI'OC
COO, a Takxke ¢ yuéroM denepanbHOW paboyelt TPOrpaMMbl BOCIUTAHUSA U
KOHIIETIIIMKA TIpernojiaBaHusl yuyeOHoro mnpeamera «Pusmka» B 00pa3zoBaTeIbHBIX
Opra”u3anusax Poccuiickon denepauuy, peanu3yroLmx OCHOBHBIC
o0Opa3oBareabHbIE MPOTPAMMBI.

Copepxanue mnporpamMmbl 1Mo (U3HKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mipu
oOydeHun ux ¢usnke Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-JAESITEIIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT Tpeboanusm DGI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTh pPeaU3aIlUU MEKIPEIMETHBIX
CBs3el (UBMKKM C €CTeCTBEHHO-HAy4YHBIMU YYE€OHBIMU TpenMeramu. B Hel
OTPENENSAIOTCA OCHOBHBIC 1I€NIM M3y4YeHUs! (DU3MKU HA YPOBHE CPEAHEro OOIIETro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTalnpeMETHbIE, IPeIMETHbBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3uKe BKIFOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YpPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI MO 0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1mo rojaM oOydeHwusl.

dusznka kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOAbI, BBICTYyNas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIal B CUCTEMY
3HaHUi 00 okpysxaroriem mupe. LIkonpHbIN Kypc GU3HKK — cUCTEMOOOpa3yIoIui
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, OCKOJbKY (PU3MYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbu3mdeckoir reorpadueir u actpoHomueid. Mcmonmb3oBaHME W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IMOJIy4YeHUs] HOBBIX MAaTE€pHaNOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3ydyenne ¢u3nk BHOCHUT OCHOBHOHM BKJIaJg B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommuxcs, B (HOPMUPOBAHHE YMEHUW MPUMEHSTH
HAyYHBIH METO]I MO3HAHUS TIPY BHITIOJIHEHUH UMH YYEOHBIX HCCIICIOBAaHUH.

B ocHOBy kypca ¢usuku s ypOBHSL CpEIHEro OOIIero o0pa3oBaHMS
NOJIOXKEH pA HUACH, KOTOpble MOXXHO paccMaTpHBaTh KakK MPUHLMIBI €ro
OCTPOEHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pU3uKH
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noue.

Hoes eymanumapuzayuu. EE peanuzanus NOpeAnosiara€T HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANAa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMaMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusukum mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKkXe 00CYyXKIACHUs
po6JieM palrOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKM Ha ypOBHE CPETHEro OOIIEro
oOpa3oBaHus sBISAIOTCS (pusmdeckue Teopuu (HopMHUpPOBaHHUE MPEICTABICHUN O
CTPYKTypE MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O MPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPHM, JJisI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CuCTeMHO-eSTENbHOCTHBIN TOJIX0/ B Kypce (DU3UKU peanu3yeTcsl Mpexkae
BCETO 3a CUET OpraHMU3allud HKCIEPUMEHTATBLHON AESITEIBbHOCTH O0yYaroluXcCs.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usuke oObeIUMHEHBI B OOMIMN CITHMCOK YYCHUYCCKHUX
pakTUYeCKUX paboT. BhifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAUMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa30BaTeNpHOTO TMpolecca HUCXOAS M3 OCOOEGHHOCTEW IUTAHUPOBAHHS U
ocHameHuss kaOuHera Qusmku. Ilpu dsToM  oOecmeyuBaeTcs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMU TPOBOJIUTh KOCBEHHBIE H3MEPEHHS, HCCIIETOBAHUS
3aBUCUMOCTEN (U3UUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENSIETCS PEUICHUIO PACUYETHBIX M KadeCTBEHHBIX
3agad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4d C SIBHO
3a/laHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaKk U HHTETPUPYS 3HAHUS U3
pa3HbIX pa3zienoB. [ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaroImIeh
XKU3HU, TpeOyromue BbIOOpa (PU3MUECKONM MOJAENU JUIsl CUTYyalluu MPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecleYeHHI0 ydeOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0Iero oopa3oBaHus IOHKEH U3Y4aThbCsl B YCIOBUAX
IpeIMETHOrO0 KaOWHeTa (PUM3MKM WIA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4HOro Iukia. B kaOunere (Qu3MKM HOMKHO OBITH
HeoOxonuMoe J1labopaTopHOe OO0OpYyAOBaHME JJI BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKe YYCHHYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
00opyoBaHueE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEeYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpALUWA s
UCCJICIOBAaHMUSI ~ M3y4YaeMbIX  SBIICHUH ¥  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TMPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydJarommxcs. TeMaTHudecKre KOMIUICKTBI
71a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU 1EJISIMU U3y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (opmMupoBaHue HHTEpeca M CTPEMJICHUS OOYYAOIIMXCS K HAyYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3ynbTaTa HW3YUCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

e (opmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJb30BAaHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTENbCTB;

e (opmupoBaHHue TpeaCTaBICHUNA O PO (PUMKH JJIs Pa3BHTHS JIPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHre 3TUX leleld 00eCreynuBaeTCsl PEIICHUEM CIIEAYIOMUX 3a/1a4d B

nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e nmpuoOpeTeHue  CHUCTEeMbl  3HaHMM 00  oOmmx  (usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

e (opmupoBaHue yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHWUS IS
OoOBbsACHEHMs] (PU3NYECKUX SBICHUW B TPUPOAE U I TPUHITHUS
MPAKTUYECKUX PEIICHUH B MMOBCEIHEBHOMN KU3HMU;

e OCBOEHHE CIIOCOOOB pELIEHUs pPa3IUYHbIX 3a7ady C SBHO 3aJlaHHOMN
dusnyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3JlaHne (PU3MIECKON MOJICIH, aJICKBATHOM YCIIOBUSM 3aJ1a4H;

e TMOHUMaHHE (U3MYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIILYIO
cpeny;

e OBJIAJICHUE METOJAMH CaMOCTOSITEIBHOTO IUJIAHUPOBAHUSI U TMPOBEIICHUS
bu3HUeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaIiy,
ornpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJibTaTa;

e CO3JIaHUE YCIIOBHMM NJIsl Pa3BUTHsI YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHBb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanus otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEI0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiit B mporpamme 1o (U3MKE TMEpEeUeHb JIa0OPaTOPHBIX U
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeleHUusT J1abOpPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

@usnka — Hayka o mpupone. HayuHble METOABI NO3HAHUS OKPYKAOLIETO
mupa. Posib DOKCnepuMeHTa M TEOPUM B IPOLECCE IO3HAHUA IPUPOJBI.
DKCIEpUMEHT B (PU3UKE.

MopenupoBanue (pu3MYecKux SABJICHUA U TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbl U TEOpUH. ['paHHLIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHUKN COOTBETCTBUS.

Pons u Mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKOU NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropus.

[Tepemelienue, CKOpoCTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTepUajbHOW TOUYKHM, UX MPOEKUUMH HA OCH CUCTEMbI KOOPJHHAT.
CioxxeHue nepemMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, IYyTHU U MEpPEeMEUICHUS
MaTepuagIbHON TOYKUA OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHne cBOOOHOTO MaJIeHUs.

KpuBonnHetHoe  nBMKEeHWE. J[BMKEHHE  MaTepUAIbHOW TOYKHA IO
OKPYHOCTH C IMMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAS
ckopoctb. [lepuon 1 yactora obparnienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBIDKCHHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC TIepeadun.

Jlemoncmpayuu

Mogens cucteMbl OTCYETA, WILTIOCTPAIMs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOCcTH  T'anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIs MaTepUagIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTE€pUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

Cwuia ynipyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanbHOM TOYKM (Tena), CHUCTEMbl MaTe€pUATIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nehopMupoBaHHOM  TpykuHBI.  [loTeHnManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPrUHM CHCTEMBI TEll
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHnre abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. MosekyJasipuast u3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJCHCTBUSl 4YacTUL[ BellecTBa. MOJEnu CTPOEHHUSI Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJ U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeei. Macca u
pa3Mepbl MoJiekyi. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHENd KHWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasza. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopnens, HITIoCTpUpyronas Mpupoay JABICHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temuionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[Ipumenenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[IpeoOpa3oBanus SHEPruu B TEIUIOBBIX MamuHaxX. KoladduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruM Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOIEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipy Tersionepeaye.

OnpiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacblmieHHbId map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3aius. Y aeibHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHruueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

Crioco6b! U3MEpPEHUSs BIIAKHOCTH.

HaGnronenue HarpeBanust v MiiaBJieHUsT KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmuusie padomul

N3mepeHrie OTHOCUTENIBHON BIAaXHOCTH BO3/1yXa.

Paznen 4. JDjaekTpoauHAMMKA
Tema 1. Inekmpocmamuka
DJIeKTpU3alMs Tel. ODJEKTpUUEeCKUil 3apsia. JlBa BuIa JJIEKTPUUYECKHUX
3apsioB. [IpOBOJHUKHM, ITUANEKTPUKU U TOJYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 3eKTpuuecKuil 3aps.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  amekTpudeckoro moiid.  IIpuHuun



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpocratmyeckoro  mosis.  [loreHuman.  Pa3sHoOCTh
MOTECHIMANOB. [IpOBOAHMKM © JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTH
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IU TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COeINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HBIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U



ra3oB, 3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, B3JEKTPOIUTHUYECKAs AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCMIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoauHaAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHuUmMHaAA UHOYKUUA

[locTossHHbIE ~ MarHuThl.  B3auMOAEWCTBUE  IMOCTOSHHBIX  MarHUTOB.
MarautHoe mnone. Bexktop MarHuTHOW HHAYKUMH. [IpuHOMI cyneprno3uuuu
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKUuU. KapTWHa JIWHWUNA MarHUTHOM
VHIYKIWH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTwHa JHMHUW WHIYKIUU
MarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MIPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBre mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna Jlopeniia, €€ MOy/Ib U HaImpaBiieHUE. [[BUKEHHUE 3apsKEHHON YaCTUIIbI
B OJITHOPOJTHOM MarHuTHOM MoJje. PaGoTa cumisl Jlopenna.

SIBiieHuEe QJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BexkTOopa MarHUTHOM
WHIYKUWAHA. OJIEKTPOABIXKYILNAS CHJIA HWHAYKUHAH. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu Gapanest.

BuxpeBoe nsnekTpudeckoe IMoje. IDICKTPOABWKYILAS CHIa HWHAYKIUU B
MPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MArHUTHOM MOJIE.

[Ipasuio Jlenua.

NHnykTUBHOCTh.  SIBlIeHME CAMOUMHIYKIIMU. OJEKTPOJABHXKYINAS  CHJA
CAaMOMHAYKIIUH.

DHEeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThbl, 3JIEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUIl, UHIYKIUOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUs HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Paszpnes S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBIE KO1E€OAHUA

KoneGarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHUE  KOJICOAHUS.
INapmonnueckue kosnebanus. [lepuoa, yactora, amrummryga v (aza KoseOaHUM.
[IpyxuHHBI MagATHUK. MareMaTU4eCKUN MasATHUK. YpPaBHEHUE TAPMOHUYECKUX
koneOanuii. [IpeBpailieHre YHEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbublii koHTYp. CBOOOAHBIE BJIEKTPOMATHUTHBIE KOJEOaHUS B
UJCAUTBHOM KOJICOATeIIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akOoH COXpaHEHUSA
SHEPrUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBienue o 3aTyxarolux KoneOaHUsX. BoIHYK/I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOeOaHuUs.

Ilepemennbiii  TOK. CUHYyCOMAAQIbHBI NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IlponsBoacTso, nmepegada M MOTpeOICHUE AIEKTPUIECKON
JHEPrur. DKOJOTHYECKHE PUCKH NPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanue mnapamMeTpoB KoJeOATENbHOW CHUCTEMbI (MPYKUHHBIMA WA
MaTEMaTUYECKUN MASITHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEA0BATENBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE GOJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMJICHHUE, MOoJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkaya 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paqnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
YaCTOTOM KOJIeOaHMIA.



Uccnenosanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUE, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas ontuka. I[IpsMonnMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosITHUE M ONTHYECKas CHjia TOHKOW JuH3blL. IlocTpoeHue u3oOpaxeHUil B
coOuparomux U paccenBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl npUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennuss cera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMIOMEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YcIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBINA armapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeHOE pacHpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMJICHHE CBETA.
OnTtuyeckue MpuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIA.

Habmonenune narepdepeHnm cBera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHne cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



H3mepenune nokaszaresns npeaoMIICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paKEHUH B JTMH3AX.
Habnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJBHON TEOPUH OTHOCUTEIbHOCTH
I'paHuubl  MPUMEHUMOCTH  KJIIACCHYECKOM  MexaHuku.  IlocTynatsl
CIICIIMAJIbHOM TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIUI OTHOCUTEILHOCTH DUHINITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJJICHNE BPEMEHU U COKpAIICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChI ¢ BHGPFHCﬁ U UMITYJIbCOM pGHHTHBHCTCKOfI qaCTHUIBI. 3H€pFI/IH
ITIOKOA.

Pasznen 7. KBanToBasi pusuka

Tema 1. Dnemenmovlt K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue porodddexra. Onbitel A. I'. CToseToBa. 3aKOHBI
doroaddexra. Ypasaenue DitHmTerHa 11 Porodddekra. «KpacHas rpanuiar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHruecKrue YCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®dotor(pdekT Ha YyCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHelIHEro ¢hoTodddexra.

Cseroauon.

Conneunast Oatapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHuIO 0 -HaCTHIL.
[ImanerapHas Mmogxenbs aroMa. Ilocrynmarel bopa. M3imyyeHune M moriounieHue
(GOTOHOB TpU TMepexofe aroMa C OJHOTO YPOBHS JHEPIHUHM Ha JApyroi. Buabl
criekTpoB. CIIEKTp YPOBHEW SHEPruu aToMa BOJIOPO/IA.

BosnHoBeie cBoiicTBa yacTtull. Bonnsl e bpoitns. KopmyckyasipHO-BOJIHOBOM
yaJIu3M.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyUYCHUE.

TexHnueckne yYCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habmnronenue muHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHMs sApa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Mozens — saapa
I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uucio sjipa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleext macchl sapa.

SAnepusle peakuun. /lenenue u CUHTE3 AIEp.

Anepnsnii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TIEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTtonbl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dynaameHnTanbHble B3auMoAecTBU. EQMHCTBO (pr3nueckoit KapTUHBI MHpa.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbiii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYE€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusm).

Pa3znen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUUKHU

Otamnbl pa3BuTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3qus, SpKHe 3BE3NBI, IUIAHETBI, UX BHIUMOC
JIBYKEHUE.

CoiniHeyHasa cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHuma u 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpasbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBHY» I 3BE37 TJIABHOM IMOCJENI0BATENLHOCTH. BHyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE NMPEACTABIEHUS O MPOUCXOXKACHUU U 3Boronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUPA, pOJib PU3NIECKON TeOpUun
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyecKkoil KapTUHBI MHpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3snMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YPaBHEHUH, TPUIOHOMETPHUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eNeHIe TIONIAIN IIIOCKUX GUTyp U 00bhEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPHUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHaIN3.



leoepaghus:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJI€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeIHEro OOIIero
oOpa3zoBaHusi (0a30BBIM YPOBEHb) JOJKHO OOECHEUYUTh JOCTHIKEHHUE CJICIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHHUS y4eOHOTro npeaMera « Ou3uKay AOJKHbI
OTpaXXaThb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpPHMEHTAIlMH, TIO3UTHBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOIO
ONBITA U OMbITA IECITEIBHOCTH B MPOIECCE pPeal3ali OCHOBHBIX HAIPaBJICHUN
BOCIUTATEIIBHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKTAHCKOM TO3UIIMH 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKMX T'YMAaHUCTUUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECAX TI'PaKJaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHOW OpraHU3aIlNY;

YMEHHE B3aMMOJICCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXxJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOUIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKH U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMBI M 1IEHHOCTH, B TOM YHCJIE B
JEATEbHOCTH YUYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIKOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3ndeckoi HayKe;



5) Tpy10BOI0 BOCIMTAHMS:

UHTEpPEC K pa3IMyHbIM cdepam npodhecCHOoHANbHOU JeATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HAaHHE TJI00aTBLHOTO
XapakTepa 3KOJOTMYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuipeHrde OmbITa JEATEIbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBHUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCe
u3ydyeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBble Jiornvyeckue aeicTBuA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JCATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTYDKCHMUS
BBISIBISITh  3AaKOHOMEPHOCTH M IMPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHajdu3a MMEIOUIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIAM, OIIEHUBATh PUCKH MOCJEACTBUHN AEATECIHLHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarTeabCKue JeCTBUA:
BJIaJICTh HAY4YHON TEPMHUHOJIOTHUEH, KJIIOYEBBIMU TOHATHUSMM U METOAAMHU
(bu3nuecKol HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EITeIbHOCTH
B o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TMPHUMECHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUINOTE3y €€ peIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhI U KPUTCPUU PEIICHHUS;

aHAJIM3MPOBATh TIOJYUYEHHBIE B XOJIE pEIICHUS 3aJa4ud  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpOBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOIYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WHPOpMAINUK (U3HUYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETANi0 WH(OOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpPeACTBa HWH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHWA HPTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepexeHus, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHKATHBHBIE YHHBepPCcAJbHbIe YUeOHbIE TeiCTBU:
OCYIIECTBIIATH 00IIeHNE HA ypOKax (U3UKU U BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd U CMST4Yath
KOH()JIMKTHI;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIATEIBHOCTH, OpPTraHU30BHIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ IOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenartb poid C y4y€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXKJIOTO YYacTHHKA KOMAaHIbI B
OOIIHiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTh HOBBIE TPOEKTHI, OIEHUBaTh HWACH C TMO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETHYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIECTBISATh MO3HABATENbHYIO JESTENbHOCTh B 00JacTU
GU3MKM W acCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOATENIbHO COCTABJIATh IJIaH PEHICHUS PacdyE€THBIX M KaueCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTHYECKOW padOThI ¢ yUETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTEHUM;

NaBaTh OLICHKY HOBBIM CUTYaLHsIM;

pacuIMpsATh paMKH y4e€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILCHHUE;

OLIEHUBATbh IPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IJPYAUIMU B 00JaCTH
(U3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LIENSIM;

BJIAJ€Th  HABBIKAMM  IO3HABATENbHOM  pedieKCHud KaKk  OCO3HAHMS
COBEpILAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB U
OCHOBaHUIA;

UCIIOJIb30BaTh MPUEMBI Pe(IIEKCUH ISl OLIEHKH CUTyalluH, BhIOOpa BEPHOTO
peleHus;



yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPHUHUMATh PEIICHUS II0 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPH aHAIM3E pPe3yIbTaTOB
NESITENHHOCTH;

IPUHUMATH Ce0s, TOHMMAas CBOM HEJIOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBl JPYTUX TIPU aHaJIu3e pe3yJbTaToB
NEeSATENHHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce moCTHKEHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUS Yy OOyYarONIUXCs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN HUHTEJIICKT, IIpEATOJIaratoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CcaMOpEeryJIMPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTHXKCHUIO 1ETH U
yCIexy, ONTHMM3M, WHUIMATUBHOCTb, yMEHHE JCHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MTOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

HPEJMETHBIE PE3YJIBTATBI

K koHny oOyuenus B 10 kjacce mnpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIHNXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpax poiib U MeCTO (GU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTUH, B PAKTUYECKOW EATEIIbHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS M3Y4YCHHBIX (U3UYECKUX MOJCNCH:
MaTepHUalibHasl TOUKa, MHEpLUUaIbHasl cUcTeMa OTCU€Ta, abCOIMIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUJAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PelIeHNH PU3NYECKUX 3a]1a4;

pacno3HaBath (pU3NYECKHE SIBJICHUS (TPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



JIEKTPOJUHAMUKHU:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHS,
B3auMojielcTBue Tel, nuddy3us, OpOYHOBCKOE JBHXEHUE, CTPOCHUE KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpeBaHUM (OXJIAKIEHUN ), TEIIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHHE,
BJIKHOCTbh BO3/lyXa, IOBBIIICHUE TABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy M[apamMeTpaMy COCTOSIHHMS rasa B H30Mpoleccax,
AJEKTpU3aLus TEJl, B3aUMOJEHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MyTb, NEPEMEIIECHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTCHUUAJIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUIl CMBICT MCHOJIb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXoAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTUYECKOro JIBHKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA((DUIIMEHT TMOJe3HOTO JEWCTBUS TEIUIOBOTO JIBUTATENs; MpPH OMUCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICT HCHOJb3YEMbIX BEJIUYUH, HX
0003HAUEHHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIHMUNHAM;

ONKCBIBATh U3YUYECHHBIC 3JIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, PA3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHMM TMPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOJIb3YEMBIX
BEITMYMH, WX OOO3HAYCHHS] W CIUHUIIBI; YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIUYHHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBJICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW JHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHIUIN CYNEPNO3ULIUUA CWJI, MPUHIUI PABHONPABUS HHEPLHHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOTO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUsS UX OE€30MACHOTIO MCIIOIb30BaHMS B
IIOBCETHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
GopMmynupoBaTth mpoOieMy/3ajady M TUIOTE3Y Y4eOHOro HKCIEpPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHUS, MPOBOAWTH OMBIT U
bopMyIHpPOBATH BHIBO/IHI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYHUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIUYUH B
BUie Tabnuil U TpaduKoB, JAeJIaTh BBIBOABI IO Pe3yJibTaTaM HCCIIEA0BaHNUS;

co0nroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAaHUN B
pamMKax y4eOHOTO DSKCIEepHMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCTIONB3Ys (hM3MUeCKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMBIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
NOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3a7a4: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJa4y  COBpPEMEHHbBIC
UH(GOPMALIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABJICHUS yYeOHOW U HAyYHO-IOMYJISIPHON MH(pOpMAIUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWs MO (PU3UKE B MOBCEAHEBHOW JKU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 30POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTatb B TpYyIIE C BHIIOJHEHUEM Pa3IUYHBIX COIHAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifpa MpU pPEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBaTh (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MArHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsll, SJIEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMs  CBETa, JUCIEPCHUS CBETa,
dboToanexTpuueckuit 3gdext (poToadPdexT), cBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIC CBOWCTBA BEUIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Yys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANpPSKEHUE, DJICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiIa, paboTa TOKa,
WHIYKLIHMS MarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTB
KATYIIIKW, SHEPrus JJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEPHoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsil M Ccuja TOKa B TMpoIecce
TApMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAHUU TMPABWILHO TPAKTOBATh (DU3UUYECKUU
CMBICI HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS W EIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YyYCHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HUCIOIb3YS
bu3ryuecKkrue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI M



4acTOTa CBETA, SHEPTUS U UMIYJILC (OTOHA, MIEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, NpU OINHUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKHN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, MX OO0O3HAUCHUS] M €IUHMIIBI, yKa3blBaTh (DOPMYIIbI,
CBSI3BIBAIONIME JaHHYI0 (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUINHBI;

aHAIM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBIICHUS, UCIONB3Ys (U3HUUECKUE
3aKOHBI W MPUHIMIBL: 3ak0H OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Jkoyis—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKINH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHHE OWHINTEHHA s doTodrddexra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHHSI UMIIYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUs MacCOBOT'0 YHCIHA, MocTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKECHHE H YCJIOBHUS (TPaHUIBI, OOJACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI POBOAHUKA
C TOKOM, cuJjibl Ammnepa u cuiibl Jlopenna;

CTPOUTh U OIHCHIBATH HM300pAKEHUE, CO3[aBaEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 UCCIIENOBAaHUIO (DU3UYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOTO OOOPYJIOBaHUS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOJIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUYHH, MIPU
ATOM BBIOMpaATh ONTUMAJIBbHBIA CIMOCOO0 W3MEPEHUS U HCMOJb30BaTh HM3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYHWH C HCIOJIb30BAaHUEM
NPSIMBIX M3MEPEHUH: MPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJUIl U
rpadMKoOB, JeJIaTh BBIBOABI [0 PE3yIbTaTaM MCCIICIOBAHUS;

coOnroaaTh mpaBuia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCICIOBAHUMN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOW W IMPOEKTHOU
NESITETLHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyI0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAM3a YCIOBUS 3a/1a9n
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUYECKHE BEIMYMUHBI U (POPMYIIHI,



HEOOXOAUMbIE JUIsl €€ pellleHus, NMPOBOJUTh PAcu€Thl M OLIEHUBATH PEaIbHOCTh
IOJIy4YEHHOT0 3Hau€HUs (PU3NUECKON BEIINUUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y IPEICTaBIICHUsS YYEOHOW M HAay4YHO-MOMYJSPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OPMAILIUIO;

OOBSCHATh MPHUHLMIIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX O€30MACHOIO MCMOIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU 0OpaIlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAaHEHHUs 3J0POBbsSl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYXAIOIIEH Cpee;

paboTaThb B TIpyNIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUTAaHUPOBATh padOTy TPYNIbl, palMOHAIBHO paACHpEAeiaTh OO0S3aHHOCTU U
IUTAHUPOBATDH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE pACCMaTPUBAEMOM TPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DeKTPOHHbIE
HaumenoBanue
Ne (ungposbie)
pa3aesioB U TeM Kontpoabnbie | IlpakTnueckune
n/n Bcero oOpa3oBaTejibHbIE
NMPorpamMMbl padoThI padoTbI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O IO3HAHUSA
11 ®dusuka 1 METOIBI ) bubmuoreka [JOK
' HAyYHOI'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
AHEMATHIE https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2
Huramuica / https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHUS B 6 1 1 bubnnoreka [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI
3.1 MOJIEKYJIIPHO 9 1 bubmmorexa [TOK
' yp . https://m.edsoo.ru/7f41b£72
KHHETHYECKOU TEOPHH
39 OCHOBBI 10 1 bubmuoreka [JOK
' TEPMOAUHAMUKHA https://m.edsoo.ru/7f41bf72
33 ArperaTHblie 5 bubnnorexa [JOK



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

COCTOSIHUSI BEIIECTBA.
®da3oBbIe IEPEXOIbI

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

Hroro no pazneny

24

Pa3nea 4. JIEKTPOJJUHAMUKA

bu6mmoreka [IOK
41| Snexrpocrarika 10 https://m.edsoo.ny/7f41bf72
[TocrosHHBIM
49 AJIEKTPUYECKHUM TOK. 12 bubnnoreka [JOK
' Toku B pa3InyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



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

11 KITACC

KouaunuecTBO yacoB Di1eKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontpoabnbie | TpakTaueckue (undposbie)
n/m | HTeM NpPorpamMmmbl Bceero oOpa3zoBaTejibHbIE
padoThI padoThI
pecypcbi
Pazngea 1. QJJIEKTPOJIUHAMMUKA
MarsuTHOE II0JI€. BuG LIOK
nOInoTEeKa
1.1 11 1
DTIEKTPOMATHHTHA 3 https://m.edsoo.ru/7f41¢97¢
WHTYKIS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHu4deckue u
2.1 3JICKTPOMAarHUTHBIC 9 1 bubmoreia HOK
' s https://m.edsoo.ru/7f41¢97¢c
KOJIeOaHHs
29 MexaHHYeCcKHE U 5 | bu6mmorexa [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bubmmorexa [JOK
2.3 0) 10 3
frruia https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cielIUATIBHOM 4 1 bu6mmoreka [IOK
. TEOPHUHU OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4

Pa3zgea 4. KBAHTOBAS ®PU3UKA



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

41 DJIEeMEHTHI KBAaHTOBOU 6 bubmuoreka [JOK
' ONTUKU https://m.edsoo.ru/7f41¢97¢
bu6mmorexa [JOK
4.2 C 4
TpocHHe atoMa https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
4.3 A 5
TOMHOE JAPO https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 15

Paznea 5. JIEMEHTbBI ACTPOHOMUHU U ACTPODPU3UKU

51 DJIeMEHTHI aCTPOHOMUU U 7 ) bubnunoreka [JOK
' acTpOoU3UKH https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 7
Pa3nesn 6. OBOBIIAIOHIEE IOBTOPEHHUE
bu6morexa [JOK
6.1 Obobmaromee nosTopenne 4 https://m.edsoo.ru/7f41¢97¢c
Nroro no pazaeny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB 110 ITPOTPAMME



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 IIVTAHUPOBAHUE

10 KJIACC
KouaunuyecTBO yacoB DIeKTPOHHbIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara unGposbie
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThbI
pecypchl
®dusnka — HayKa O IPUPOJE.
1 Hayunsie MeTZ Bl HOZl:HapHI/IH 1 bubmorera [JOK
Y a https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEero Mupa
Ponb 1 mecTo pusuku B
OPMHPOBAHHH COBPEMCHHOM
2 I(-il)a quoI;I KapTUHBI I\fn a, B 1 bubmorexa LHOK
y pv pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAeSTEIbHOCTH
nroei
MexaHn4ecKkoe ABMKCHHUE.
OTHOCUTENBHOCTH
3 MEXaHUUECKOr'O JBMIKCHHS 1 bubmorexa [TOK
8 ’ https://m.edsoo.ru/ff0c3508
[Iepememenue, CKOpOCTS,
YCKOpEHUE
4 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bubnuoreka [IOK
JBHUKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE | bubnuorexa [JOK
MPSMOJIMHEHOE TBUKEHUE https://m.edsoo.ru/ff0c372¢
CB00O0IHOE majieHKE.
6 YckopeHue cBOOOTHOTO 1 bubmorera [IOK
p a https://m.edsoo.ru/ff0c39¢c
MMacHUs
7 KpuBonuneiiHoe 1BUXEHHUE. 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JBrm>keHre MaTepuaibHON
TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyuHIHII OTHOCUTEIBHOCTH
lNanunes. MaepuuanbHble

bubmuoreka [JOK

8
cuctemsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa
Macca tena. Cuina. [Ipunuun

9 CyNepro3uiuu cui. Bropoi bubmmorexa [JOK
3akoH HeroToHna s https://m.edsoo.ru/ff0c3bed
MaTepHAIbHON TOUKHU

10 Tperuii 3akon HeroToHa 1u1st bubnuorexa [IOK
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tsoxectu. [lepBas bubmmorexa [TOK

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

KOCMHUYECKasi CKOPOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. bubnuoreka [IOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuia tpenusi. Koaddunment

13 Tpenusi. Cuiia COpOTUBIICHUS bubnuorexa [JOK
[IpU IBUKEHUU TEJIa B https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM raze
[TocTynarensHOE U
BpaulaTebHOE JBUKEHUE

14 a0COTIOTHO TBEPIIOTO TeNa. bubnmuorexa [JOK
MowmenT cuisl. [lnedo cumsl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCUs TBEPAOTO
Tena

15 NmMnynbsc MaTepuanbHOU TOUKH, bubnuoreka [IOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

CHUCTEMBI MaTEPHUAIIbHBIX TOYCK.
Nmnynbe cumbl. 3aKoH
COXpaHEHUS UMITYJIbCA.
PeakTuBHOE NBUXKEHUE

https://m.edsoo.ru/ff0c43d6

16

PabGoTa 1 MOIIHOCTE CHJIEL.
Kunernueckas sHeprus
MatepuaibHOI Touku. Teopema
00 M3MEHEHUU KHHETUIEeCKOH
SHEPIrUun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToreHumansHas SHEPrUsl.
[TorenuuanbpHas 3HEPTUA
yapyro aepopmMupoBaHHON
npyxuHbl. [loTeHnanbpHas
SHEPrus Tela BOIU3H
MIOBEPXHOCTU 3eMJIU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToTreHunanpHbIe U
HEeMoTeHMalbHble cUiibl. CBS3b
paboThI HEMTOTCHIIUATIBHBIX CHIT
C U3MEHEHUEM MEXAHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXaHUYECKOMN
SHEpPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota
«VccnenoBanue cBsizu paboOThI
CHUJIBI C U'BMCHCHUEM
MEXaHHYECKOM SHEPTUH Tella Ha
pUMepe PacTIKEHUS
PE3UHOBOTO KIyTa»

20

KonTtponsHast pabora o Teme

bu6mmorekxa [IOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka.
3aKOHbBI COXpaHEHUS B
MEXaHUKE»

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
teopuun. bpoyHoBckoe
newkenue. Juddysus

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

22

XapakTep JBUKEHHUS U
B3aMMOJICUCTBUS YaCTHII
BelecTBa. Moaenu CTpoeHus
ra3oB, )KHUJAKOCTEU U TBEPABIX
TEN

23

Macca monekyn. KonnuectBo
BenlecTna. [locToaHHas
ABoraapo

24

TermmoBoe paBHOBECHE.
Temnepatypa u e€ u3MepeHue.
[Ixana remnepatyp Llenbcus

25

WNneanpueiii ta3z B MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TemrepaTtypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTUU JBUKEHUS MOJIEKYJI.
YpaBHeHue Menpeneena-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0cS511e

27

3akon JlanpToHa. 'a30BEIC
3aKOHBI

28

JlaGopaTopHnas pabota



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

«Hccnenosanue 3aBUCUMOCTH
MEXIy IapaMeTpaMu COCTOSTHHS
pa3peKEHHOTO Ta3a

I/Isonpoueccm B HACAJIBHOM I'a3€

29 U ux rpaduyeckoe bubmmorexa LIOK
p https://m.edsoo.ru/ff0c570e
MIPEJCTABICHUE
BryTtpeHnHss sHeprus
TEPMOJAMHAMHYECKON CUCTEMBI
30 M CTIOCOOBI €€ N3MEHCHMUSI. bubmuoreka [JOK
KonudecTBo TermioTs! 1 padoTa. https://m.edsoo.ru/ff0c5952
BuyTpennss sneprus
OJTHOATOMHOT'O HIEaJILHOIO ra3a
31 Bune! Tenmmonepenaun bubmmorera [TOK
a et https://m.edsoo.ru/ff0c5¢36
V nenpHas TEINIOEMKOCTH
1 BenlecTsa. KoaInyecTBO TEMIOTHI bu6mmoreka [JOK
IpH TEIIOIIEpeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHBIi porecc
IlepBblii 3aKOH TEPMOIMHAMUKHU
33 U €ro IpuMeHEHHE K bubmmorexa [TOK
p https://m.edsoo.ru/ff0cSefc
u30Ipoleccam
HeobpaTumocTs nporeccos B
34 npuponae. Bropoi 3akoH bubnmorera [TOK
PHpOJe. BTOp hitps://m.edsoo.ru/fl0c6230
TEPMOJIMHAMUKH
35 [Mpunnun nevicteus u KT Bbu6mmoreka [JOK
TEIJIOBON MAaIIIMHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
37 DKOJIOTHYECKHUE TTPOOTIEMBI



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

TEIUIOPHEPreTUKHI

O06o0maromuii ypox
38 «Monl:K nl: Ha?:bmnxa Bubmmorexa LIOK
yp ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJTUHAMUKI
KonTponpHas pabota o Teme
39 «MonexynsipHas (puznka bubmmorexa LIOK
yIap ’ https://m.edsoo.ru/ff0c6aS0
OCHOBBI TEPMOAMHAMUKID)
[TapooGpa3oBanue u
40 koHneHcanusd. Ucmapenue u bubmmorexa [IOK
A T p https://m.edsoo.ru/ff0c63b6
KHIICHHE
AOcoroTHast 1 OTHOCHTEIbHAS
41 BIAXKHOCTH BO34yXa bubmmorexa [IOK
DYXA. hitps://m.edsoo.ru/ff0c64d8
Hacoliiennsiii map
Tépnoe Temno.
Kpucrannmaeckue u amopdabie
4 Tesa. AHU30TPONUS CBOMCTB bubnnorexa [JOK
Kpuctamios. XKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctaiisl. CoBpeMEHHbIE
MaTepHuabl
[InaBneHne U KpUCTAUTH3AIHA.
43 VY enpHas TEOTA IJIaBICHUSI bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [JOK
44
YpaBHEeHHE TEIUIOBOTO OamaHca httos://m.edsoo. /06820
DneKTpu3anus Tel.
45 DnekTpuyeckuit 3apsia. /[Ba bubmorexa HOK
p P https://m.edsoo.ru/ff0c6bcc
BU/JIA HJIEKTPUUECKUX 3apsiIOB
46 [1poBOHUKY, AUINEKTPUKHU U bu6mmoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MOTYNPOBOIHUKH. 3aKOH
COXpaHEHHUs JEKTPUIECKOTO
3apsna

https://m.edsoo.ru/ff0c6bcc

BzaumopeiictBue 3apsi0B.

bubmuoreka [JOK

47 3akon Kynona. Toueunsrii
y . https://m.edsoo.ru/ff0c6ced
AJICKTPUICCKUN 3apsiT
HanpsoxénnocTtb
AJIEKTPUIECKOTO TIOJIA.
48 ITpuHIIAT CyTIepIIO3HITNH bubmorexa LOK
p ynep . https://m.edsoo.ru/ff0c6df2
AJIEKTPUIECKUX ToJie. JInanm
HANPSKEHHOCTH
PaGota cun
49 3JIEKTPOCTATHYECKOTO TOJISI. bubmmoreka [JOK
IMorennuan. Pa3zHocts https://m.eds00.ru/ff0c6£00
MOTEHIIHAJIOB
[IpOBOTHUKY U TUIJICKTPUKH B
50 3JIEKTPOCTATHYECKOM IIOJIE. bubnmoreka [JOK
JusnekTpuyeckast https://m.edsoo.ru/ff0c7018
MIPOHMUIIAEMOCTD
bu6mmoreka [IOK
51 OnekTpoémrocth. KoHmeHncaro
p A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH IIIOCKOTO
52 KOHJIIEHCAaTOpa. DHEPrusd bubmmorexa LHOK
pa- p https://m.edsoo.ru/ff0c72¢0
3apsHKEHHOTO KOHJIGHCAaTopa
JlaGopaTtopHnast pabota
53 "N3mepenue 31eKTpOEMKOCTH
KOHJIeHcaTopa"
54 [Ipuniun nercTBus u



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/ff0c7126
https://m.edsoo.ru/ff0c72c0

NpUMEHEHNE KOHJICHCATOPOB,
KOTIMPOBAJILHOTO amIapara,
CTPYHHOTO MPHUHTEPA.
DeKkTpocTaTHUecKas 3alluTa.
3azeMiIeHHE HIEKTPONpUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUSA
€ro CyIIeCTBOBAHUS.
IToctostHHBIN TOK. CHita TOKa.
Hanpsixenue. ConpoTuBieHue.
3akoH OMa 1J1 ydacTKa Lenu

56

[TocnenoBarenbHoOe,
napaielibHOe, CMELIaHHOE
COEJIMHEHHUE NPOBOIHUKOB.
JlaGoparopHas paboTa
«3y4yeHune cMeanHoro
COCIIMHEHUS PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaGora u momrHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1 HOJIHOH
(3aMKHYTOI1) 3JIEKTPUYECKOM
nenu. KopoTkoe 3ambIkaHue.
JlaboparopHas pabota
«M3mepenne D/1C ncrounuka
TOKA U €T0 BHYTPEHHETO
COTTPOTHBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs IPOBOIUMOCTb
TBEPJBIX METAJUIOB.
3aBUCHUMOCTb COIIPOTUBIICHUS



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

METaJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOAMMOCTD

DNEeKTpUUECKUN TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[TonynpoBoaHUKH, UX
COOCTBEHHAs M IIPUMECHast
61 npoBoauMocTh. CBoiicTBa p—n- bubmmorexa [IOK
https://m.edsoo.ru/ff0c84ae
nepexosa.
[TonynpoBoaHKUKOBBIE TPUOOPHI
DNEeKTpUYECKUN TOK B
pacTBOpax U paciiaBax
62 3JICKTPOJIUTOB. bubmorexa HOK
https://m.edsoo.ru/ff0c82ba
DIEeKTPOTUTHYECKAS
Jccouuanus. JIeKTPOIU3
DIIEKTPUYECKHM TOK B raszax.

63 CaMOCTOSITeTbHBIN U bubmuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Mounus. 1Tnazma
DexTpudecKue Npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE bubnuorexa [IOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06marmuii ypok bubnmnoreka [JOK
«DNEKTPOIUHAMUKAY» https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o teme

66 «Qnextpocraruka. [1ocTOSHHBIN bubnuoreka [IOK

3JIEKTpUYECKU TOK. TokH B
Pa3IMYHBIX CPEIAx»

https://m.edsoo.ru/ff0c8a8a



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

PesepHblil ypok. KonTponbsHas

bu6mmoreka [IOK

o7 F.)a6OTa o Teve " : https://m.edsoo.ru/ff0c8c56
DneKTpoANHAMUKA
Pe3epBHbIit ypoK.
b K
68 O6006marmuil ypok Io Temam 1 n6nmotexa O

10 xnacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Kosan4yecTBo yacos D1eKTPOHHBIE
Ne arTa nuppoBbie
Tema ypoka Kourpoasnsie | IlpakTnyeckue A bp
n/n Bceero u3yyeHusi | oOpasoBaTejibHbIE
padoThl padoThI
pecypcbl
[TocTosiHHBIE MATrHUTHI U UX
B3auMo/jieicTBUe. MarHuTHOE
1 nosie. Bektop MarHuTHOM 1 bubmorexa OK
' p . https://m.edsoo0.ru/ff0c9778
UHAYKUUU. JIMHUY MarHUTHOM
WHIYKIUU
MarauTHoe 1oJie MPOBOIHUKA
) ¢ TokoM. OnbIT Dpcrena. 1 bu6nuoreka [IOK
BzaumopeiicTBue npoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTopHnas pabota
3 «M3yyeHne MarHuTHOTO TIOJIS 1 1 bubmorexa OK
Y https://m.edsoo.ru/ff0c98fe
KATYLIKA C TOKOM»
JleficTBMe MarHuTHOTO IOJISI Ha
MPOBOJHUK C TOKOM. Cuita
4 Awmriepa. JlaboparopHas paboTa 1 1 bub6nuorexa [IOK
«HccnenoBanue neucTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHuTa Ha
pPaMKy ¢ TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS Ha
5 JBIKYIIYIOCS 3apSKEHHYIO 1 bubnuorexa [IOK

yactuny. Cuna Jlopenua.
Pa6ora cunel Jlopenia

https://m.edsoo.ru/ff0c9df4



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

DJIEKTPOMArHuTHAsI UHYKIIMS.
IToTok BeKTOpa MarHUTHOM

6 uHaykuuu. 3/1C naaykumm.
3aKOH 3JIEKTPOMAarHUTHOMN
uHaykuuu Papaaest
JlaGopaTopHnast pabota
7 «HccnenoBanue sIBICHUS bubmorexa HOK
. https://m.edsoo.ru/ff0cal 50
3JIEKTPOMArHUTHON MHIYKIUW»
NunyxTuBHOCTS. SIBIEHNE
camounaykuuu. IJ1C
2 CaMOMHAYKIUU. DHEPIHsl bubnuorexa [{OK
MAarduTHOIO MOJIS KaTYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE
noJie
TexHuueckue yCcTpoicTBa 1 UX
MIPUMEHEHUE: TOCTOSIHHbIE
9 MarHuThl, 3JI€KTPOMArHUTHI,
3JIEKTPOJIBUTATEb,
YCKOPHUTEJH JIEMEHTAPHBIX
YaCTUIl, MHAYKIIMOHHAS TI€Yb
O06o06marmui ypok
10 «MarLHHTHI(])le HO}J]Ipe. bubmmorexa [TOK
https://m.edsoo.ru/ff0cab82
DNIeKTpOMarHuTHast UHIYKIUS
KonTponbhas pabota no teme
11 «MarnutHoe 1noze. Bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58
DNEeKTpOMarHuTHast UHIYKIUS»
CB0OOIHBIE MEXAHUYECKIE
12 KoJjeOanus. 'apMoHHYeCcKre bubmorexa HOK

KoyiebaHus. YpaBHEHUE

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

TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

13

JlaGopaTtopHnast pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/ia MajIbIX KoJeOaHui
rpy3a Ha HUTH OT JTMHBI HUTH
U Macchl Tpy3a»

14

KonebarenbpHbBIN KOHTYD.
CB0OOIHEIE
3JIEKTPOMAarHUTHBIC KOJIeOaHuUs
B HJICaJIbHOM K0JIE0ATEILHOM
KOHTYpe. AHAIOTHS MEXTY
MEXaHUYECKUMH H
BHGKTpOMaFHI/ITHBIMI/I
KOJICOaHUSIMHU

bu6mmoreka [JOK
https://m.edsoo0.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B
U/IeaIbHOM KoJie0aTeTbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarOUMX
KosieOaHusX. BoIHyKIeHHBIE
MEXaHUYECKUe KoeOaHusl.
Pe3onanc. Beinyx1eHHbIE
ANIEKTPOMATrHUTHBIC KOJIeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CunycouganbHbIN
MEPEMEHHBIN TOK. MOITHOCTH
NIEPEMEHHOT0 TOKa.
AMIUTUTYHOE U JEHCTBYIOIIEE

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbd34



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

3HA4YCHUEC CUJIBI TOKA U
HaIPs>KCHUA

18

Tpanchopmarop.
IIpownsBoacTBo, nepenaya u
noTpedIieHne 3EKTPUIECKON
SHEPTUU

19

Y CTpOoUCTBO U MPAKTHUECKOE
IIPUMEHEHNE MIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JTIMHUI
JJeKTponepesad

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE
anekTposHepruu. Kynbtypa
HCITIOJIb30BAHUSA
3JIEKTPOIHEPIUH B
MTOBCETHEBHOW KU3HU

21

Mexanndeckre BOJHEI,
YCIJIOBHS pacIpOCTPAHECHMUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUIMHA
BOJIHBL. [lonepeunsie n
MPOJIOJIbHBIEC BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTBH 3ByKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTPOMarHUTHHIE BOJHBI, UX
cBoiicTBa 1 ckopocTh. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHUMITBI paTnOCBA3U U

24 TeneBuaeHusd. Passutue
cpencTB cBsi3u. Pagmonoxarus

25 KonTponshas pabora bubmuorexa [IOK
«KonebaHust 1 BOJTHBI) https://m.edsoo.ru/ff0cc618
[IpssMonuHenHOE

2 pacnpocTpaHeHHUE CBETa B bubnuoreka [IOK
OAHOpPOIHOM cpene. ToueuHslid https://m.edsoo.ru/ff0cd350
MCTOYHUK cBeTa. JIyd cBeta
OTtpaxeHue cBeTa. 3aKOHbI

7 oTpaxxenus ceeta. [loctpoenue bubnmorexa [JOK
N300paKCHHIA B TTIOCKOM https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomiienue ceera. [loaHoe

)3 BHYTpPEHHEE OTPAKEHUE. bubnuorexa [IOK
IIpenenbHbIii Yoy moJHOro https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAKEHUS
JlaboparopHas paboTa

29 «I/I3MI::peHI:/Ie n(icazaTeJm Bubmmorexa LIOK

https://m.edsoo.ru/ff0cd67a

IPETOMJICHUS CTEKIIa»
JIunsel. [loctpoenue

30 n300paKeHMI B JIMH3E. bu6nuoreka LIOK
®opmyIia TOHKOHN JIUH3BI. https://m.edsoo.ru/ff0cddle
YBenuyeHue JuH3bI
JlaGopatopHas paboTa

31 «HccnenoBaHue CBONCTB
U300paXKeHHUI B TUH3AX)

32 Hucnepcus ceera. CiioxxHbIN



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
https://m.edsoo.ru/ff0cdd1e

cocTas Oenoro cBera. L[Ber.
JlaGopaTopHnast pabota
«Habmonenne aucnepcuu
CBETa»

WNurepdepenuus crera.

33 Judpaxius certa. bubmmorexa [IOK
JudpakuonHas pemeéTka hitps://m.edsoo.ru/ff0ceda2

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
ITonapuzanus cBera https://m.edsoo.ru/ff0cf02e
Ontuyeckue mpuOOps U

35 YCTPOMCTBA U YCIOBHS UX
0€30MMacHOr0 NPUMEHEHUS
['panuiipl mpuMEHUMOCTH

36 KJIACCUYECKON MEXaHUKH. bubmuoreka [{OK
[Toctynatel ciennaibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTU
OTHOCUTENBHOCTD

37 OJHOBPEMEHHOCTH. bubnunorexa [JOK
3amesieHUe BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpAILEHUE JITTUHbI
DHeprusi ¥ UMITYJIbC

13 PEIAATUBUCTCKOU YaCTULIBI. bu6nuoreka LIOK
CBs13b MaccChl ¢ SHEPTHUEH U https://m.edsoo.ru/ff0cfc68
UMITYJILCOM. DHEPTHUS MOKOS
KonTtponbHas padora «OnTuka.

39 OcHOBBI cHIENIMANIBHOM Teopun bubmorexa HOK

https://m.edsoo.ru/ff0ct610

OTHOCUTEILHOCTH

40 ®otonbl. opmyna [1nanka. bubmuoreka [IOK



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
https://m.edsoo.ru/ff0cf6f0

DHeprus U UMIyJIbC GOTOHA

https://m.edsoo.ru/ff0cfel6

OTKpbITHE U HCCIEN0BAHNE

bu6mmorexa [JOK

41 otodddekra. O A.T.
orosexr TIBITRT https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHb! poTodddexra.

4 VYpaBHeHnue DitHIITeHA 17151 bubnunorexa [JOK
dororddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanuma» Gorordpdexra
Hasnenue cera. OnbiTh 11. H.

43 JleGenneBa. Xumudeckoe bubmorexa HOK

. AEBE https://m.edsoo.ru/ff0d04a6
JIEUCTBUEC CBETA
TexHuyeckue ycTponucTBa 1
MPaKTHYECKOe MPUMEHEHHE:

44
doTorneMeHT, PoToNaTUHK,
COJIHEYHast OaTapesi, CBETOIUO]T
Pemenne 3agad mo reme

45 «DNeMEeHThI KBAaHTOBOM bubmorexa OK

https://m.edsoo.ru/ff0d0302
OTITHUKI
Mogens atoma ToMcoHa.

46 OmnbiTel Pe3epdopaa mo bubnuorexa [JOK
pACCESITHUIO O-YaACTHLI. https://m.edsoo.ru/ff0d091a
[Lnanerapnas Mmozenp atomMa

bu6mmoreka [IOK
47 I1 b
OCTyRaTH Hopa https://m.edsoo.ru/ff0d0afa
N3nydenue u nornomieHue
43 (OTOHOB MpH Mepexojie aToma bub6nuoreka [IOK

C OHOTO YPOBHS SHEPTUU HA
Ipyroi. Buael ciektpos

https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BoHOBEIE CBOMICTBA YaCTHIL.
Bosnnbl ne bporins.

bu6mmoreka [JOK

49 KopnyckynspHo-BOJIHOBOM
PHYCRY A https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHY’KJICHHOE U3ITy4YEeHHE
OTKpBITHE PATMOAKTUBHOCTH.

50 OmnsiTel Pesepdopaa mo bubmuorexa [JOK
OIIPEAEIIEHNUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauOaKTUBHOIO U3ITYUYEHUS
CgoiicTBa anbda-, 6era-,

51 ramMma-usnydenus. Biausaue
PaIOaKTUBHOCTH Ha KUBbIC
OpraHU3MBbI
OTKpBITHE TPOTOHA U
HerTpona. M3oromnsl. Anbda-

52 acraj. DJIEKTPOHHBIN U bubmmorexa TIOK
pactiaf. JIeKtp https://m.edsoo.ru/f0d1162
MO3UTPOHHBIN OeTa-pacma.

I'amma-usnyuenue
DHeprus CBsI3U HYKJIOHOB B
sape. SlaepHble peakiuu.
53 HI[I:: HLIﬁpeaKTE IIpoOaembl bubmmorexa TIOK
p p p- 1P ’ https://m.edsoo.ru/ff0d1356
NEPCHEKTUBbI, IKOJIOTHUECKUE
aCIIEKTHI SIICPHOU DHEPIeTUKHU
DJieMeHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToabI
54 HAOIO/ICHUS ¥ PETUCTPAINH bubnuoreka [{OK

3JIEMEHTAPHBIX YACTHII.
Kpyrusiit cron
«DPyHIaMEHTAIbHBIE

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/ff0d0e38

B3auMoJieicTBU. ENMHCTBO
(bU3UYECKON KapTHHBI MUPAY

55

Bup 3Bé3mHOrO0 Heba.
Co3Bes3aust, spkue 3BE37pbl,
IIIAHETHBI, UX BUJINMOC
newxkenne. CoHeyHas
cHcTEMa

56

Comaue. ConHeyHas
AKTHUBHOCTD. ICTOUHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3/bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI
TJIAaBHOM MOCTIEA0BATEIIBHOCTH.
BuyTpenHnee crpoeHue 3BE3.
CoBpeMeHHbIE MPEeCTaBICHUS
0 MPOUCXOXKICHUH U IBOJIOLIUU
ConHua u 3B€37

58

Mueunsiii [IyTh — Hama
INanakTtuka. [lonoxenue u
npmkenue CoiHIa B
I"anaktuke. I'amakTukmy.
UYépuble ObIpHI B Apax
raJlakTHUK

59

Bcenennas. Pas0Oeranue
ranakTtuk. Teopus bonsiioro
B3pbIBa. PenukroBoe
u3iyyeHue. MertarajiakTuka

60

Hepemennsie mpo6ieMbl
aCTPOHOMUU




61

KonTponbhas pabota
«DIEeMEHTHI aCTPOHOMUH U
acTpopu3uKm»

62

O6o06matomuii ypok. Posb
($U3MKYU U ACTPOHOMUH B
SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COITMaJIbHON
U 2TUYECKOM chepax
JIesITeIIbHOCTH YeJIOBEKa

63

O6o06matromuii ypok. Ponbs u
MeCTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOI HayYHOUI
KapTHHE MHUpa

64

O6o06matromuii ypok. Posb
(du3nueckoil Teopuu B
dbopMHUpOBaHUH
npecTaBiIeHu 0 GU3NIECKON
KapTUHE MHpa

65

O6o06matomuii ypok. Mecto
(bU3UUECKOil KAapTHUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHbIX
MIPEACTABICHUI O MPUPOJE

66

PesepBHbIil ypok. MaruutHoe
noJie. DJIEKTpOMarHuTHas
WHIYKIUS

67

PesepBHbiii ypok. OnTuka.
OCHOBBI CIEIIUATIBHOW TEOpUH
OTHOCUTEIBHOCTH




68

Pesepnsiii ypok. KBanToBas
busuKa. DIEeMEHTHI
aCTPOHOMMH U acTPOU3UKU

bub6morexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
1O [TIPOT'PAMME

68
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 kirace/ Msxkumes I'.51., byxosues b.b., Corckmit H.H. ox
penaxnueii [TapdentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocseuieHue

» Gusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoii H.A., AkninonepHoe obmiectBo «M3maTeascTBo

«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

®usuka. bazosbiii ypoBeHb. 10 kiacc. Metonuueckoe nocobue / A. B.
[aranuna. — M. : Ipoda, 2020. — (Poccuiickuii yueOHUK).
®usuka. bazosbiit ypoBeHsb. 11 kiacc. Metonuueckoe nocobue / A. B.

[Maramuaa. — M. : [Ipoda, 2020. — (Poccuiickuii yueOHUK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B %2298

%22%5D
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