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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUN M TpeOOBaHMI K pe3yJsibTaram
OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHOU Mporpammbl, npenctaBieHHbx B OI'OC
COO, a Takxke ¢ yu€rom denepanbHOl paboueil MporpamMmbl BOCHUTAHUS U
KOHIIEIMU TpenoAaBaHusi yuyeOHoro mnpenMera «®Puszmka» B 00pa30BaTENIbHBIX
OpraHu3auusax Poccuiickoi denepannu, peannu3yroImnx OCHOBHbIE
o0Opa3oBaTeabHbIE TPOTrPAMMBI.

Conepxkanue mnporpamMMmbl 1Mo (¢GU3UKE HampaBieHO Ha (GOpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydatomuxcs 10-11 xmaccoB mpwm
o0yyeHuu ux Qu3nke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JEATEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim GI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPe3yJbTaTaM
o0y4yeHHs, a TaKXK€ YYHUTHIBAET HEOOXOJAMMOCTh peaU3aldd MEKIPEIMETHBIX
CBsI3eld (PU3UKM C €CTEeCTBEHHO-HAyYHBIMM YYEOHBIMU TmpeameTramu. B Hel
OMPENIENAIOTCS OCHOBHBIC 1€MW M3yueHHs (PU3UKH Ha YPOBHE CpPEIHEro OOIIEero
o0Opa3zoBaHus, TUIAHUPYEMbIE PE3YyIbTaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeMETHBIE, MPeAMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma mo ¢u3MKe BKIIOYAECT:

e IUIAHUPYEMBbIE PE3YIbTAaThl OCBOCHUS Kypca (hU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHUCJIE IPEAMETHBIE PE3yJIbTaThI 110 TOAaM 00YUYEHUS;

e coJepxkaHue yueOoHoro npeameta «duznka» mo rogaM 00yueHHUs.

dusrka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyHas B
KauyecTBE y4eOHOIo MpeMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuM 00 okpyxaroiiem mupe. llkonpHbIN Kype Pusnku — cucteMooOpa3yrouui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHbI
JexaT B OCHOBE IIPOILIECCOB M SBICHUM, H3y4aeMbIX XuUMHUEH, Ouomoruei,
dbusnueckorr reorpadueiti u acTtpoHomuen. Mcmonp3oBaHWE W AKTHMBHOE
NpuMeHeHHe (DU3MUECKUX 3HAHUW  OmpenensieT XapakTep MW pa3BUTHUE
Pa3HOOOpa3HbIX TEXHOJOTHM B cdepe HHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJYYEHHUS] HOBBIX MATEpHUAJIOB C 3aJlaHHBIMH CBOMCTBAMU U JIPYTHX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJ B (OPMUpPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI Mupa oOydaromuxcs, B (OpMHpPOBAHUE YMEHUU MPUMEHSTH
Hay4HbI METO/I MO3HAHUS MPU BBIMOJIHEHUN UMU YU4E€OHBIX HCCIIEI0BaHUN.

B ocHOBy kypca ¢(usuku s ypoBHS CpeaHero ooOiiero oOpa3oBaHUA
MOJIOKEH PA WJeH, KOTOphle MOXHO paccMaTpuBaTh KakK TMPUHIMUIBI €ro
MOCTPOCHMUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJISETCA JIOTUYECKU
3aBEpHIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX Pa3leioB (U3UKH, BKIIOUAET Kak
BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKHU.



Hoes eenepanuszayuu. B cOOTBETCTBUM ¢ HEW Marepuall Kypca (HU3UKHU
o0beUHEH BOKpPYr (Qusuueckux Teopuil. Begymmm B Kypce sBIseTCS
(dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. BEE peanuzanus NOpeanojaracT HUCMOJIb30BaHUE
T'YMAHUTAPHOTO MOTEHIHANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U DPA3BUTHUS
¢u3uk Cc pa3BUTHEM OOIIECTBA, a TaKXKE C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMUECKUMHU MPOOIEMaMH.

Hoess npuknaonoti nanpaenennocmu. Kypc ¢u3uku mpennonaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUHN
M3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercs TMOCPEACTBOM BBEJCHUS DJIEMEHTOB
COJIepKaHMsI, TMOCBSIIEHHBIX OSKOJIOTMYECKUM Tpo0JeMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKH W TEXHOJOTHH, a Takxke 00CYXICHUs
po0JieM pallMOHATLHOTO MPUPOAOTIOIB30BAHUS U IKOJIOTUYECKOU 0€30MacHOCTH.

CTep>KHEBBIMU 3JIEMEHTaMH Kypca (U3UKH Ha YPOBHE CpPEIHErOo OOIIEro
oOpa3oBaHus SIBISIOTCS (u3nueckue Teopuu (hopMHUpOBAHHE MPEACTABICHUN O
CTPYKTYyp€ MOCTpoeHus: puznueckoil Teopuu, poiau GyHIaMEHTAIBHBIX 3aKOHOB U
MNPUHIUIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOAE, TpaHUIAX
MPUMEHUMOCTH TEOPHH, ISl ONUCAHUSI €CTECTBEHHO-HAYUHBIX SIBJICHUU U
MIPOIIECCOB).

CHUCTEMHO-IESITEILHOCTHBIN NOAX0A B Kypce (PU3MKU peanu3yeTcsl Mpek]ie
BCEro 3a CUET OpraHU3alliUd IKCIEPUMEHTATHLHON AESITEIHbHOCTH O0YYaroluXcsl.
Jlnst  Ga3oBoro ypoBHS Kypca (QU3MKM — 3TO HCIHOJIb30BAHUE CHUCTEMBbI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme no (usuke oObeIUHEHBI B OOUIUMN CIHUCOK YUYEHHYECKUX
MpaKTHYECKUX paboT. BhijeneHne B yka3aHHOM IepeyHe J1a0opaTOpHBIX PadoT,
MPOBOJAUMBIX JUISI KOHTPOJSL UM  OLEHKH, OCYIIECTBISIETCS  Y4aCTHUKaMU
0o0pa3oBaTeNbHOTO TMpOIEecca MCXOAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHamleHusi kaOuHera ¢Qusuku. Ilpu »3ToM obOecneunBaeTcsi OBIaJCHUE
0o0y4YaromuUMHUCs YMEHUSIMHU TPOBOJAUTH KOCBEHHBIE U3MEPEHUS, HCCIETOBAHUS
3aBUCUMOCTEM (U3UYECKUX BEIWYMH U TIOCTAHOBKY OIBITOB MO TMPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

Bbonbioe BHUMaHUE yHENsSETCS PEHICHUIO PACUYETHBIX U KaYECTBEHHBIX
3amad. [lpu 3TOM 17151 pacu€THBIX 3a/lauy MPUOPUTETOM SIBISIOTCS 3a/ladyd C SIBHO
3aIaHHON (PU3UYECKON MOJIEIIbIO, MTO3BOJIAIONINE MPUMEHSATh U3YUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, TaK U UHTErpUpYs 3HAHUS U3
pa3HbIX pa3aenoB. i KAYECTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha
OoOBbSICHEHUE TPOTEKaHUsI (PU3MYECKHUX SIBJICHUH M MPOLECCOB B OKpPYKaIOMICH
KU3HM, TpeOyromue BbIOOpa (U3WYECKO MoJenu sl CUTyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpeboBanusimu DPIOC COO k MarepuasbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4YeOHOTo Tporecca 0a30BbIl ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIEro 00pa30oBaHUs JOJKEH U3yd4aThCs B YCIOBUSIX
MpeAMETHOro KaOuHeTa (PU3MKHU WU B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IuKJIa. B kaOuHere (U3UKU JOKHO OBITh
HeoOXxoauMoe JiabopaTopHOoe OOOpYyIOBaHUE [Jisi BBHIMOJHEHUS YKa3aHHBIX B
nporpaMme o (U3MKe YUEHHMUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALMOHHOE
o0opy10BaHUE.

JleMoHCcTpanuoHHOe 00OpyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
NPUHIUAIIOM MUHHUMAJIbHONH JOCTATOYHOCTH U  OOECMEYMBAET IOCTAHOBKY
MEPEUYUCIIEHHBIX B TMporpaMme Mo (U3UMKE KIIOYEBBIX JIEMOHCTpALMU s
UCCIIEIOBAHUSI  M3y4YaeMbIX  SBJICHUM W  MPOILECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHH.

JlabopaTtopHoe o00OpyaoBaHUE ISl YYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BHJIE TEMAaTUUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacyeTe
OIHOTO KOMIUIEKTa Ha JAByX oOydaroumuxcsi. TeMaTtnuueckue KOMIUIEKTHI
1abopaTopHOTO OOOPYIOBAHUS JIOMAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ IUPPOBBIX 1a00OPATOPHUH.

OCHOBHBIMH 1LIEJISIMU U3yUeHHS (GU3UKH B 00111eM 00pa30BaHUU SBIISIIOTCA

e (opMHUpOBaHUE HUHTEpPECa W CTPEMJICHUA OOYYaIONIUXCS K HAYYHOMY
M3YYCHUIO TIPUPOJIBI, PAa3BUTHE WX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH;

e Ppa3BUTHE MPEJCTABICHUI 0 HAYYHOM METO/JIe TO3HAaHUS U (HOPMUPOBAHUE
HCCIIEIOBATENHLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opMHUpOBaHME HAYYHOIO MHUPOBO33PEHHUS KAK pe3yJbTara HU3Y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyH1aMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMHUpOBaHHE YMEHUU OOBICHATH SIBICHUS C HCIOJIb30BAaHUEM
(du3MYeCKUX 3HAHUN U HAYYHBIX JIOKAa3aTEIbCTB,;

e (opMHupOBaHUE MPEACTABICHUN O poiu (U3UKHU [Ji1 PA3BUTHUSI APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue ATUX 1ejed oOecrieunBaeTcsl pelieHueM CIEayIoMUX 3a/lad B

MpoIllecce U3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro o0Iero oopa3oBaHus:

e TIpHOOpPETEHUE CHCTEMBI 3HAHUU 00 o0mux bU3nIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJEKYISIPHYIO (QU3HKY, DBJIEKTPOJUHAMHUKY, KBAaHTOBYIO (HU3UKYy U
AIEMEHTHI aCTPOPU3HKY;

e (opMHUpOBaHUE YMEHUW TMPUMEHSATH TEOPETUYECKUE 3HAHUS IS
oOBsiCHeHUS (DU3UYECKUX SIBJICHUHA B TPUPOAEC W A TPUHATHA
MPAKTUYECKUX PEUICHUH B IOBCEIHEBHOW JKU3HU,



e OCBOCHHME CHOCOOOB pEIICHUS] PAa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOU
¢u3nueckol MOAENbI0, 3ajay, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE
co3JaHue PU3NUEeCKON MOJIENH, aJIeKBaTHOM yCIOBUAM 3a]1auu;

e TMOHMMaHUE (U3UUYECKUX OCHOB U MPHUHIMUIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJIAJICHHE METOJIAMH CaMOCTOSITEILHOTO IJIAHUPOBAHUSI U TMPOBEICHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAIM3a W WHTEpHpeTanuu uH(opMaiuy,
onpeieNIeHUs JOCTOBEPHOCTHU MOTYUYEHHOT O PE3yIbTaTa;

e CO3/IaHUE YCIOBHUM JJISl PA3BUTHS YMEHUW MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JESITEIBHOCTH.

Ha wm3ydenwe ¢usuku (0a30BBI YpOBEHb) HAa YpPOBHE CPEIHErO OOIIEro
obpazoBanus otBoautcs 170 waco: B 10 kimacce — 102 wacos (3 yaca B Henemo), B
11 xnacce — 68 yacoB (2 yaca B HeZIEIIO).

[Ipennaraempiii B mporpamme 1o (u3nke IMepeyeHb JIa0OpaTOPHBIX U
MPaKTUUECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JElaeT BBIOOP
MpOBEJCHUs J1A0OpPaTOPHBIX pPabOT U OMNBITOB C YYETOM HWHIUWBUAYATbHBIX
0COOEHHOCTEH 00yYaroInXCsl.



COIEPKXAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O O3HAHUSA

®usuka — Hayka o mpupone. HayuHpie METOIbl MO3HAHUA OKPYKAKOILIETO
mupa. Ponb 3kcnepuMeHTa W TEOPUM B MPOLECCE TMO3HAHHUS MIPUPOABI.
DKCIEpUMEHT B (hU3UKE.

MopenupoBanue (PpuU3nUeCKUX ABICHUN M MpolleccoB. HaydHble TUmoTe3sbl.
dusnyueckrue 3aKOHbl U TEOpPUHU. ['paHUIlbl MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHUIKAT COOTBETCTBUS.

Ponp 1 mecto Gu3uku B POpMHPOBAHUU COBPEMEHHON HAay4yHOU KapTUHBI
MHPA, B IPAKTUYECKON AEATEIBHOCTHU JTIOAEH.

Jlemoncmpayuu

AHanoroBele ¥ HUGPOBBIE HU3MEPUTENbHBIE MTPUOOPHI, KOMIIbIOTEPHBIE
JTATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUKEHUS.
Cucrema orcuéra. TpaekTopusi.

[Tepemenienne, cKOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHAas CKOPOCTh) H
YCKOpPEHUE MAaTEpHAIBbHOW TOYKH, MX NPOECKIMM HA OCU CHUCTEMbI KOOpIWHAT.
Clio)keHune nmepeMenIeHn U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOpPEHHOE NpsIMOJIMHENHHOE ABMKeHHE. ['paduxu
3aBUCUMOCTH  KOOpDAMHAT, CKOpPOCTH, YCKOPEHHS, IYyTH U NEPEMEIICHUS
MaTepUuanbHONU TOYKU OT BPEMEHH.

CBobOomHOE majsieHne. Y CKOpeHrne CBOOOTHOTO A eHUS.

KpuBonuueitnoe  aBmkeHue. [IBUKEHME  MaTepHalbHOM  TOYKM IO
OKPYHOCTH C ITOCTOSSHHOM MO MOJAYJIIO0 CKOPOCTBIO. YTJI0Bast CKOPOCTh, TUHEWHAS
ckopocTs. [lepron u yactora obpamienus. [leHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE MNPUMEHEHUE. CHOUIOMETP,
JBUKEHHE CHApPSAOB, IIEMTHBIE U PEMEHHBIE MTepeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHne ABMKEHUMN ¢ UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Taenue Te B BO3AYXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaOntonenue ABuKeHHsI Tena, OPOIIEHHOTO MOJA YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHus cBOOOHOTO Ma/ICHHUS.



HanpasneHnne ckopocT npu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

N3yyeHne HEpaBHOMEPHOIO JIBMIKEHUs C LEIbI0 OINPENECICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHHUS MEXAY NYTSAMH, MPOWJICHHBIMU TEJIOM 34
MOCJICIOBATENBHBIE PABHBIE MPOMEXYTKHM BPEMEHUM IIPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne IBUKEHHS apuKa B BA3KOU KUIKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOr0 TOPU30HTAIIBHO.

Tema 2. Jlunamuxa

[Ipuauun  otHocutTenbHOCTM  ['amuiess.  IlepBeid  3akoH  HproToHa.
NuepuyanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunmun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUaIbHOW TOUKHU. Tpernii 3akoH HproTOHA 1151 MarepranbHbBIX TOUEK.

3akoH BcemupHoro Ttsiarorenusa. Cumia Ttsoxectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckoibxenus, kadeHus ). Cuia tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOIbKEHUs U cuiia TpeHus nokos. Koagduiment Tpenus.
Cuna cOonpOTUBIICHUS MIPY IBUKECHUU TEJA B )KUIAKOCTH WU Ta3e.

[locTynaTenbHOE U BpalaTeabHOE ABUKEHHE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT Ccuibl OTHOCHUTENIBHO OCH BpalieHus. Ilmedo cunbl. YcioBus
pPaBHOBECHS TBEPAOIO TENA.

TexHrnueckrne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE. MOAIINIHUKH,
JIBH>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBeHME MHEPUIHM.

CpaBHEeHHE MACC B3aUMOJICUCTBYIOIINX TEJL.

Bropoii 3akoH HproToHa.

N3mepenue cun.

CiioxeHnue Ccui.

3aBUCUMOCTh CHJIBI YIIPYTOCTHU OT JAedOpMalvu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOIABEME U TTAICHUM.

CpaBHEHME CUIT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHUsI TBEPAOTO Tena. BHUIbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE H
pPE3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanne ycinoBuil paBHOBECHS TBEPAOrO TENA, HWMEIOLIETO OCh
BpAILICHUS.



Tema 3. 3axoHbl cCOXpaHeHUA 6 MEXAHUKE

Mmnynec MarepwalibHOW TOYKHM (Tena), CHCTEMbl MAaTEPHAIbHBIX TOYCK.
NmMnynbsC cuibl M U3MEHEHUE HMIYJbCa TeJa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUNKEHUE.

Pabota cuiabl. MOIITHOCTH CHUTHI.

Kunernueckass sHeprusi MarepuaibHOW TOuykH. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprus. [TorenuumanbHas SHEprus yIpyro
nedbopMupoBaHHOW  TpykuHbl.  [loTeHuManbHass SHepruss Tejna  BONM3U
MMOBEPXHOCTH 3EMJIH.

ITorennumanbHbie U HENOTECHUHUAIbHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTCHIHUAIBHBIX CHJI C U3MEHCHHUEM MEXAHWYECKOW HDHEPTUHM CHUCTEMBI TEIl.
3aKOH COXpPAaHEHUS MEXaHUYECKOU YHEPTUMU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHUE. BOJOMET, KOIED,
MPYXKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUNKEHUE.

[lepexo MOTEHIMAIBLHON SHEPTUU B KUHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JBYX OJWHAKOBBIX
HUTSHBIX MaATHUKOB.

NccnenoBanue cBsizu pabOThI CUIIBI ¢ U3BMEHEHUEM MEXaHMUYECKON 3HEepruu
TeJla HAa IPUMEPE PACTSIKEHUS PE3UHOBOTO XKI'yTa.

Pa3nen 3. Mousekyasipuas pu3nka U TePpMOTUHAMHUKA

Tema 1. Ocnosbt MOIEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuxkenue. duddysusa. Xapaktep IBUXKEHUS U
B3aMMOJCHCTBUS YaCTHUI] BEIIECTBA. MOJAENM CTPOEHUS Ta30B, XUJIKOCTEU H
TBEPJBIX TEN U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieniel. Macca u
pa3mepsl Mosiekyn. KonmmdectBo BemecTa. [loctosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mogens upeanbHoro rasa. (OCHOBHOE  ypaBHEHUE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUU HJCATbHOrO Tra3za. AOCONIOTHasi TeMmmepaTypa Kak Mepa
CpeoHEel KWHETUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHbL. YpaBHeHHe MeHneneeBa—Knaneiipona.
3akoH JlanpToHa. M3omporecchl B HACATbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM



BemiecTBa. ['paduueckoe mpeAcTaBICHUE M3OMPOIECCOB. HM30TEPMa, H30X0pa,
n3obapa.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITh, J1OKa3bIBAIOIIME JHUCKPETHOE CTPOCHUE BellecTBa, (ororpadun
MOJIEKYJ OPTraHUYECKUX COSTUHEHUN.

OmnbITel 10 TUdPY3UU KUJKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogens onbita HlTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYIIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJIECTBUS.

Mogenb, WLTIOCTPUPYIOIAst TPUPOTY AABICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WITIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUS HJICAIBHOTO Tasa,
M30IPOIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

OmnpeneneHue Macchl BO3AyXa B KJIAaCCHOM KOMHATE Ha OCHOBE U3MEPEHUU
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEMl.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbt mepmoOUHAMUKU

Tepmonunamuyeckasi cucteMa. BHYTpeHHSIE SHEprusi TEpMOJAMHAMUYECKOU
CUCTEMBI U c1oco0bl €€ n3meHeHus. KonnuectBo TemnoThl U pabota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HJealbHOTO  raza. Buasl  Temnonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3Ty4YeHHUE. Y IeNbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmnoTh npu Temionepeaaye.

[lonsitue o0 aauabaTtHOM mponecce. llepBbIi 3aKOH TEPMOIUHAMUKH.
[IpumeneHue mepBOro 3akOoHa TEPMOJMHAMHMKU K u3ompoiieccaM. ['paduueckas
UHTEpIpeTalus padoThl rasa.

BTtopoii 3akon TepmonuHamuku. HeoOpaTumMocTh Npo1ieccoB B MPUPO/IE.

TennoBeie  MamuHbl.  [IpuHIUOBI ~ AEMCTBUS  TEIJIOBBIX  MAIIUH.
IIpeoOpazoBaHusi SHEPrUM B TEIUIOBBIX MamuHax. Koad@uumeHT moae3Horo
nevictBus TerioBod MamuHbl. Lukn KapHo m ero ko3 uIMEHT IM0JIE3HOTO
JEUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEMIOIHEPIEeTUKU.

TexHuueckne yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CropaHus, ObITOBON XOJOAWIHLHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHrne BHYTpEHHEW JHEpruM Tejia MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku M3 OYTBUIKM TOJI JEUCTBUEM CXATOro BO3Jyxa, HarpeBanue sdupa B
JaTYHHOU TPyOKe MyTéM TpeHus (BUIACOICMOHCTPAIINS).

V3MeHeHue BHYTPEHHEH SHEPTUH (TeMIiepaTyphl) Tejia Mpyu Teruionepeaaye.



OnpIT 1O aauabaTHOMY paCIIMPSHHIO BO3ayXa (OMBIT C BO3MYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, IBUraTelsl BHYTPEHHETO CrOPaHusi, peaKTUBHOTO
JBUTATEIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

W3MmepeHnue yaenbHOU TEIUIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanus eeuecmea. Dazosvle nepexoovl

[TapooOpa3zoBanue u KoHAeHcalus. Vcrapenue u kurneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3AQyxa. HaceimeHHsld map. YaenbHas TeIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHMUSI.

TBépnoe teno. Kpucrannuueckue u amopdHsie Tena. AHU3OTPOIUSI CBONCTB
kpuctamioB. Kuakue kpucrtawibl. CoBpemeHHble Martepuanbl. [lLmaBneHune u
KpUcTaJu3aius. Y ieabHas TeroTa miaasienus. CyOoaumanus.

VYpaBHeHHe TENI0BOro OanaHca.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTUU IMOJYUYEHUS] COBPEMEHHBIX MAaTEpHUANIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBILLIEHHBIX TaPOB.

Kunienne npu noHM>XEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGntonenue HarpeBaHus U IJIaBJIICHUS] KPUCTAIITMYECKOTO BEIECTBA.

JleMoHCcTpanys KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/IyXa.

Paznen 4. DaekrpoanHamMuka

Tema 1. dnekmpocmamuka

DniekTpu3anus Teld. OJEKTpUYECKU 3apsia. JIBa BuAa 3JIEKTPUUECKHUX
3apsiaoB. [IpOBONHWKM, AWAPNEKTPUKU W MOJYIMPOBOJHHUKH. 3aKOH COXPAaHECHUSA
AIEKTPUYECKOTO 3apsiaa.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHbIN SIEKTPUUECKUN 3apsia.
Onektpuueckoe mnoisie. Hanpsok€HHOCTh  anekTpuueckoro mnoid. [IpuHiun
CYHEPIIO3ULUNA BJIECKTPUUYECKUX MOJIEH. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

Pabora cumnm  anektpocrathueckoro  mojsA.  Ilorenmuan.  PasHocThb
MOTCHIUANOB. [IpOBOAHUMKM W JNUIJNIEKTPUKKA B 3JIEKTPOCTATUYECKOM MOJIE.
JlusnekTpuyeckas MpOHUIIAEMOCTD.

DnekTpoEMKOCTh. KoHneHcaTop. DAeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.



TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE. HJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKAsl 3alllUTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN anmapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IPUHIIUIT JEUCTBHS JIEKTPOMETPA.

B3aumopericTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3aAPSIKEHHBIX TEIL.

[TpoBOHHUKH B 3EKTPOCTATUUECKOM IOJIE.

DJIEKTpOCTATUYECKAs 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCATOpa OT  IUIOLIAJIA
IJIACTHH, PACCTOSHUS MEXAY HUMH U TUIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3mepenune 3neKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosnnsiit 3nekmpuueckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBUS CYHIECTBOBAHUSA DJIEKTPUUYECKOIO TOKA.
Uctounuku Toka. Cuna toka. [IocTOSSHHBIN TOK.

Hanpsxenne. 3akon OMa 111 y4acTKa LETH.

DJIEKTPUUYECKOE CONPOTHUBIICHUE. Y AEIBHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIbHOE, CMEIIAHHOE COETMHEHNE MPOBOJIHUKOB.

PaGora onektpuueckoro Toka. 3akoH Jhxoyns—Jlenma. MoiHOCTD
AIEKTPUYECKOTO TOKA.

DIIEKTPOABIIKYILASI CUJIa U BHYTPEHHEE CONPOTHBJICHHE WCTOYHHUKA TOKA.
3akon OMa JIs TOJTHOM (3aMKHYTOM) 3JIEKTpUIecKoi 1enu. KopoTkoe 3aMbIKaHue.

DJIEKTpPOHHAsI ~ MPOBOJMMOCTH  TBEPIABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTUBIICHUSI METAJUIOB OT TeMInepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKW. CoOcTBeHHas 51 MIPUMECHAs MIPOBOJMMOCTh
noynpoBoAHUKOB. CBoiicTBa P—N-niepexoaa. [lonynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  dBJIEKTPOJIUTOB.
DIIEKTPONUTHYECKASA TUCCOUUALMSA. DIEKTPOIIN3.

DJIeKTpUYECKUil TOK B Ta3zax. CaMOCTOSTENIBHBIA W HECAaMOCTOSITEIbHBIN
pa3psaa. Monuus. [1nasma.

TexHuueckne yCTpOHMCTBA M MPAKTHYECKOE MPUMEHECHHUE. aMIIEPMETP,
BOJBTMETP, PEOCTAT, HCTOYHUKHU TOKA, DIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN IO/,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3MepeHne CUIbl TOKA U HAMPSIKEHUS.



3aBUCUMOCTh COIMPOTUBICHUS MWIMHAPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIA/IU TTONIEPEYHOTO CEUCHUS U MaTepuaa.

CmenanHoe COeJMHEHUE MPOBOIHUKOB.

[IpsMoe wu3MepeHue SIeKTpoABIKYyIed cuibl. KopoTkoe 3ambikaHue
raJibBaHMYECKOTO AJIEMEHTA U OlIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTUBJICHUSI METAILJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIHUTOB.

NckpoBoii pa3psia 1 IpOBOJIMMOCTb BO3yXa.

OIHOCTOPOHHSSI MPOBOJIUMOCTH TUO/IA.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yueHne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHue 3neKTPOABMKYILEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COMPOTHUBIICHHUS.

Habmronenue snexkTposunsa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kmacce OCymecTBISETCS C
y4€TOM COJIEPKATENbHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMu MaTE€MaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nousmusi, CBA3aHHbIE C U3YYEHHEM METOJIOB HAy4YHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumnoresa, (unyeckas BEIUMYMHA, 3aKOH,
Teopusi, HaOIIO/ICHNE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHHM, JuHEWHas (QyHKIu,
napaboia, runepOonia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCHU KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonocus: Mexanndeckoe NBUKEHUE B )XKUBOU mpupoze, nuddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OpPraHU3MOB (BHIBI TEILIONEPEIayH, TCIUIOBOC PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHUE AaTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUIKOCTEH U
ra3oB, JJEKTPUUYECKUE CBOWCTBA METAJJIOB, JJIEKTPOJMUTHYECKAs JHUCCOLMAIIUS,
rajibBaHUKa.

l'eocpaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBMXKCHUN C HUCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEeHHUs] B TEXHUKE, MOJIIUIHUKY, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMIyJbca B TeXHHKEe (pakeTra, BOAOMET W JPyrHe), IBUTATEIb BHYTPEHHETO
CropaHus, napoBasi TypOuHa, ObITOBOM XOJIOAWIbHUK, KOHAUIMOHEP, TEXHOJIOTHHU
MOJIyYEHUSI COBPEMEHHBIX MAaTEepHUalioB, B TOM YKCIIE HAHOMATEPHANIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHUECKas 3alllUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KCEpOKC, CTPYUHBIN MPUHTED, AJIIEKTPOHArpeBaTEIbHbIC puOOpHI,
AJIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaJIbBAaHUKA.



11 KJIACC

Paznen 4. djekTpoguHaMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKYUA

I[locTtosHHble  MarHuThl.  B3auMoOJeNMCTBHE  IMOCTOSIHHBIX  MAarHuTOB.
MarautHoe mnone. Bekrop MarHuTHOM wuWHAykuuu. l[IpuHnmn cynepno3uuun
MAarHUTHBIX MoJied. JIMHMM MarHuTHOM WHAYKUUU. KapTuHa NUMHWI MarHUTHOU
VWHIYKIWH [0JI TOCTOSTHHBIX MarHUTOB.

MarauTHOoe 1TONE€ NTPOBOAHMKA € TOKOM. KapTuHa 5nWMHHMI WHIYKUUAH
MAarHMTHOTO TOJS JJIMHHOTO MIPSMOTO IPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJHUKA, KaTymKu ¢ TokoM. OnbIT DpcTena. BzaumoaencTBre NpoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOIyIb M HAIPaBJICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHULIbI
B OJTHOPOJHOM MarHUTHOM moJjie. PaGoTa cumbl Jlopenna.

SIBneHne H3JIEKTPOMAarHUTHOM WHAYKIUM. IIOTOK BEKTOpa MAarHUTHOH
WHAYKIWAHA. OJIEKTPOABIXKYIAS CWiIa HWHAYKUHH. 3aKOH 3JIEKTPOMArHUTHOU
naaykunu Dapajes.

BuxpeBoe »snexktpuueckoe Imosie. OJIEKTPOABMKYINAs CWJIA WHAYKLUAHA B
MIPOBOJHUKE, NBIKYIIEMCS IIOCTYIIATENILHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

ITpasuio Jlenua.

NHaykTUBHOCTE. SIBiI€HHE CaMOMHAYKIMHU. OJICKTPOABWKYINAs CHJIA
CaMOMHAYKIIHH.

DHEPrusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHUYeCKHe YCTPOMCTBA W MPAKTUYECKOE IPUMEHEHUE. TMOCTOSHHBIC
MArHUThI, JJEKTPOMArHUTHI, JSJIEKTPOABUIAaTENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacTHIl, HTHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKIIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM ITOJIEM.

JIMHUYA MHIYKIIMY MarHATHOTO MOJIS.

B3aumopelictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBieHHEe 3IEKTPOMArHUTHON UHAYKIIUH.

ITpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBHXKYIIEH CHJIBI MHIYKIUUA OT CKOPOCTH U3MEHECHMUS
MarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.



Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yueHrie MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

UccnenoBanue neMcTBUS MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBIEHUS 3IEKTPOMArHUTHOM MHAYKIUU.

Paznen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHuUnHble KOJ1€OAHUSA

KonebarenbHast  cuctema. CBOOOIHBIE  MEXaHUYECKHE  KoJieOaHUs.
[Mapmonnueckue konebanus. Ilepuon, yactora, ammiutyna u ¢asza KoiaeOaHUM.
[IpyXuHHBIN MasTHUK. MareMaTH4ecKuil MasiTHUK. YpaBHEHHE TapMOHUYECKHUX
koneOanuid. [IpeBpailieHrie SHePTrur MNPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiii koHTYp. CBOOOJIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUs B
UJeaJTbHOM KOJIeO0ATeTbHOM KOHTYpe. AHANIOTUs MEXIYy MEXaHWYECKUMHU U
ANEKTPOMArHuTHIMU Kojiebanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPIUH B UJCATBLHOM KOJeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaronux KojaeOaHUusX. BbIHYK/IeHHbIE MEXaHUYECKHE
Konebanus. Pezonanc. BeiHyK/I€eHHbBIE AIEKTPOMAarHUTHbIEC KOJIEOaHUS.

Ilepemennblii  TOK. CHHYCOMIANBHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHO€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepeaada M MOTPeOICHUE IIEKTPUUCCKON
SHEPIruM. DKOJOTHYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTposHepruu. Kynbrypa
WCIIOIb30BAHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckne yCTpOHCTBAa U MPAKTHUECKOE IMPUMEHEHHUE: SJIEKTPUUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU dJIEKTpoIepeaay.

Jlemoncmpayuu

HccrenoBanre mapamMeTpoB KoJeOATEIbHOW CHUCTEMBI (NMIPYXUHHBIA WA
MaTeMaTHYECKUN MasTHUK).

HalGntonenue 3aTyxaronux KoiaeoaHu .

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJIEOaHU.

Habmronenue pe3onanca.

CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcruniorpaMMbl (3aBHCHMOCTH CHJIBI TOKA W HANPSOKEHHS OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJI€OaHUM.

Pe3onHanc mnpu mocneqoBaTEIbHOM COEAMHEHUU PE3UCTOpPa, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUY 3JIEKTPOIIePEIayu.

Yuenuuecxuii sxcnepumenm, nabopamophnvle pabomoi

HccnenoBanue 3aBUCHMOCTH NEPUOJIA MaJbIX KOJEOAHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.



HccnenoBanne TmEepeMEHHOr0 TOKAa B LENA W3  MOCIEAOBATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUMHbLE GOJIHbL

Mexanuueckue BOJHBI, yclaoBUsS pacnpoctpaneHus. llepuon. CkopocTb
pacnpoCcTpaHeHus W JJIMHA BOJHBL. [lomepeuHble W MPOJONBHBIE BOJHBI.
Nutepdepenius u qudpakius MeXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHUSI U3IYYEHHS SJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BexktopoB E, B, V B anexkTpomarauTHo# BonHe. CBoiCTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)KECHHE, MpeIoMJIEHUE, ToJisipu3anus, Judpakius,
unrepdepeniuss. CKOpoCTb MEKTPOMATHUTHBIX BOJH.

[IIxana 3MEKTPOMArHUTHBIX BOJH. [[puMeHEHNE 3IEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIMIIBI paAUOCBSA3U U TeNEeBUACHUS. Paanonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEBI.

TexHnueckne yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE. MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IMArHOCTHKAa B TEXHUKE W MEAULHMHE, panap,
paguonpuEMHUK, TEIEBU30P, aHTeHHA, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIpOCTPAHECHHE MOMEPEUHBIX U POJIOTBHBIX BOJIH.

Koneb6mtomeecs Ten0 Kak UCTOYHUK 3BYKa.

HaGntonenue oTpaxxeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Haobmonenue natepdepeHunu u 1udpakiiuu MEXaHUYECKHUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenue cBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOU KoJieOaHUM.

UccnenoBanue CBOWCTB  JJICKTPOMAarHUTHBIX  BOJIH: OTpa)XCHHUE,
MpeJIoMIICHHE, Toigpr3anus, Tupaxiuus, uHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. I[IpsAMoOIMHENHOE pPaAcHpOCTpaHEHUE CBETA B
onHopoaHou cpene. JIyu ceeta. ToUeUHBIN HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne m3oOpaxeHuil B
IJIOCKOM 3€pKarlie.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelNb
npenomieHus. I[lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbll yroa MOIHOTO
BHYTPEHHETO OTPAXKEHHUS.

Hucniepcus cBera. CnoxHBIN cocTaB O0enoro ceera. LBer.

CobOuparomiue u pacceuBarouue JuH3bl. ToHkas mauH3a. DoKycHOE
paccTosiHUE M ONTUYECKas cujla TOHKOM JuH3BL. [locTpoenune wu3o0pakeHUil B
coOMparNIMX U pacceuBaromux JuH3ax. DopMysa TOHKOHN JIMH3BI. Y BEIUYCHUE,
JaBaEMOE€ JINH30M.



[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBast ontuka. WuTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOmOIEHUST MAaKCUMyMOB U MHUHUMYMOB B HMHTEp(PEPEHIMOHHOU
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakmus cBeta. JudpakimuonHas pemérka. YCIOBHE HaOIIOACHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tomapusauus csera.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE. OYKH, JIyIa,
dboToanmapaT, MPOCKUMOHHBIA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TTOJISIPOUSI.

Jlemoncmpayuu

[IpssMonMHEHOE pACHPOCTPAHEHHUE, OTPAXKEHHE M NPEIOMIICHHE CBETA.
OnTtuueckue npudopsI.

ITomHOoe BHYTpeHHEE OTpaxkeHne. Moenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mopnenu MUKPOCKOIA, TEJIECKOTA.

HaGntonenue naTepdepeHium cBera.

Habmronenue nudpakiuu cBeTa.

HaGntonenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOUIBIO TPU3MBI.

[lonyueHue crekTpa ¢ MOMONILIO0 TUPPAKIIMOHHON PEIIETKH.

Hab6ntonenue nomnsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

N3Mmepenne nmokazaTens NpeoMIICHUS CTEKJIA.

HccnenoBanue cBOMCTB M300paKEHUM B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cHIeNIUAJIBLHOI TEOPUH OTHOCUTEILHOCTH

I'panunbl  NPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  llocTynatsl
CIIELIMAJIbHOM TEOPUH OTHOCHUTEIBHOCTH. HWHBAPUAHTHOCTh MOAYJS CKOPOCTH
CBETa B BAaKyyMe€, IPUHLIHI OTHOCUTEIIbHOCTHA DUHILITEIHA.

OTHOCHUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHH U COKPAILCHUE
JUTHHBL.

DHEPrus ¥ UMIYJIbC PEASITUBUCTCKOW YaCTULBI.

CBsA3bp MACCBI C YHEPTUEN U UMITYJbCOM PEJISITUBUCTCKOM YaCTUIIbI. DHEPrus
MTOKOSI.

Pazjnen 7. KBanToBas pusuka
Tema 1. Inemenmol Keanmoeoit onmuxu



®otonbl. Dopmyna [lnanka cBs3u s3HEprumn HOTOHA C €r0 YACTOTOM. DHEPrus
Y UMIyJIbC (POTOHA.

OTtkpeiTue u uccnenoBanue oroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbororddexra. YpaBHenue OuiHiuTeHa s Gortodrddekra. «KpacHas rpanuna»
dhororpdexra.

JaBnenue cBera. OmbiTe! I1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHudyeckne yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE. (POTOIIEMEHT,
dboTomaTUMK, COMHEYHas: OaTapesi, CBETOUO.

Jlemoncmpayuu

®oto3(ppeKT Ha yCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3aKkoHOB BHeHIHETO poTodddekTa.

Cseronuon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopaa mo paccessHUIO 0 -4acTHIIL.
IInanerapHas Mozenb aroMma. Iloctynatel bopa. M3nydyeHue u moriounieHue
(OTOHOB TMpU TEpexojie aToMa C OJHOTO0 YPOBHSI PHEPruuM Ha JApyrou. Buasl
criekTpoB. CIIEKTP YpPOBHEW SHEPTUM aTOMa BOJOPOAA.

BonnoBreie cBoiicTBa yactul. Bosnbl ge bpoitist. KoprnyckynsipHO-BOIHOBOM
Iyaau3M.

CHoHTaHHOE U BBIHYXJECHHOE U3ITYUYCHHUE.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOE IMPUMEHEHUE. CHEKTPaJbHBIN
aHanu3 (CIICKTPOCKOM), Ja3ep, KBAHTOBBIH KOMITBIOTE.

Jlemoncmpayuu

Mogens onbiTa Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGntonenue nuHeMYaThiX CIEKTPOB U3TYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

Ha6ntonenue nuHevaToro cuekTpa.

Tema 3. Amomnoe s0po

DKCIIEPUMEHTBI, JTOKa3bIBAIOIIUE CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paguoakTuBHOTO wu3nyueHus. CBolictBa anb(da-, OeTa-, TramMMa-uU3Iy4YEHUS.
BnusiHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykimonHas monens sigpa [eiizenOepra—
NBanenko. 3apsan saapa. MaccoBoe uncio siapa. M30Torsl.

Anbda-pacnan. ODNEKTPOHHBIM H MO3UTPOHHBIM OeTa-pacman. [amma-
M3JIy4eHHUE. 3aKOH PaJMOAKTUBHOIO pacaaa.

DHeprusi CBsI3W HYKJIOHOB B sifipe. S nepHblie cuibl. Jlepekt Macchl siapa.



S nepHeie peakuuu. /leneHue u CUHTES AA€Ep.

Snepubiii peaktop. TepmosiaepHbiii cuHTE3. I[IpoOGiaeMbl M TEPCIEKTUBBI
AICPHOUN YHEPTETUKU. DKOJOTUUECKUE ACIIEKTHI SIACPHON IHEPTETUKMU.

DJieMeHTapHbIEC YacTULbl. OTKPBITUE MTO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHaMeHTadbHbIe B3auMoencTBUs. EquHCTBO (hr3nyeckoil KapTUHBI MUpAa.

TexHuueckne yCcTpOMCTBa U MPAKTUYECKOE NMPUMEHECHUE: TO3UMETP, KaMepa
BuinbcoHna, siaepHblid peakTop, aToMHas OoMmo0a.

Jlemoncmpayuu

CU€TUrK HOHU3UPYIOIIUX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

HccrenoBanre TPeKOB YacTHIL (IO TOTOBBIM (poTOTpadusim).

Pa3nen 8. DjieMeHTBI aCTPOHOMHHU U ACTPOPUZUKH

Dtanel pa3BUTHS acTpOHOMUU. [IpuKiIaniHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBH>KCHUE.

CosHeuHas cucTema.

Connne. ConHeuHas akTHUBHOCTh. McTounwk sHepruum CosHia W 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU. JlnarpamMma «CHEKTpaldbHBIA KIJIACC —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCIIENOBATEIbHOCTA. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOXKACHUN U 3Bomtonuu CoiHIa u
3BE3/. DTalbl >KU3HU 3BE3I.

Mineunsiii [lyte — nama ['amaktuka. Ilonoxenune u aBmwxeHue CoyHIA B
lNanaktuke. Tunbl ramaktuk. Paguoranaktuky U kBasapbl. UEpHBIE OBIPHI B sapax
raJakTHK.

Bcenennas. Pacimmmpenue Beenennoit. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa. PenukroBoe usiyueHue.

MacitabHast ctpykrypa Beenennoit. MeraranakTuka.

Hepeménubie npoOiaeMbl aCTPOHOMUM.

Yuenuuecxkue nabnooenus

HaGntonenust HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
MPUJIOKEHHUM IS ONpeeeHUs TOJI0KEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Us1 CEBEPHOro MOTyIIapus U IPKUE 3BE3BI.

Hab6ntonenus B Teneckon Jlynsl, mianet, Mueunoro Ilytu.

O0o0mariee NOBTOpPeHUue

Pons ¢u3mku © acTpOHOMHM B H3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COIMAIBHON U ATUYECKOU chepax AesITEIbHOCTU YEJIOBEKa, POJb U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOUN Hay4yHOU KapTUHE MHPA, POJIb PU3HUECKON TEOpUHU



B (opMupoBaHMM MPENCTABICHUN O (PUIMUECKON KapTUHE MHPA, MECTO
(u3MYeCcKOl KapTUHBI MUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPENCTaBIECHUIN O IIPUPOJIE.

Me:knpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBISETCS C
YYETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBA3C€M C KypcaMH MaTE€MAaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (hakT, rumnoresa, (u3uyeckas BEIUMYMHA, 3aKOH,
Teopusi, HaOIIO/ICHNE, SKCIIEPUMEHT, MOJIETMPOBAaHUE, MOJIEh, U3BMEPEHUE.

Mamemamuka: pelieHHE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPBl M MX MPOCKIHWH HA OCH KOOPJWHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, NPU3HAKK TMOA00US TPEYroJbHUKOB,
onpeieNieHne MIOMAau TIOCKUX GUryp u o0beéMa Tel.

buonocus: »nekTpudeckue SIBJICHUS B KUBOM MpuUpoJie, KojieOaTelbHbIe
JIBH)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NECUCTBUE
paaraly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUTMYECKAS] CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOM PEMIETKH, CHEKTPAIbHBIN
aHalun3.

l'eocpachusa. MmarHuTHBIE TIOMIOCA 3€MJIM, 3aJIe)KM MarHUTHBIX PV,
(dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUI.

Texnonocus: IJHWHWUW DIIEKTPOIEpENad, TEHEPATOpP IEPEMEHHOTO TOKa,
AJEKTPOJIBUTaTENb, WHAYKIHWOHHAS II€4Yb, pajap, pPaauoONpUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIMOHHBIN anmapaT, BOJOKOHHAs OITHKA,
CoOJIHEUHas OaTapes.

INJNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®dH3MKa» Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus (0a30BbIi YPOBEHb) JOIKHO OOCCICUHUTH JOCTHIKEHHE CIIEIYIOMINX
JMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTO mpeaMera «Dusnka» J0mKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTH OOY4YaIONIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOIO OOIECTBa, paCIIMPEHUE >KU3HEHHOTO



OTBITA M OMbBITA JEITEILHOCTH B MPOIIECCE peaanu3allii OCHOBHBIX HaIlpaBJICHUU
BOCTIMTATEIILHOM ACATEIPHOCTH, B TOM YHCJIE B YaCTH.

1) rpaIaHCKOr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTD IPakAAHCKOM MO3UIIUKN 00YyHaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUICKOTO OOIIECTRA,;

MPUHATHE  TPAJULIHUOHHBIX  OOIIEYETOBEYECKUX T'yMAaHUCTUYECKUX U
JTEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEILHOCTh B MHTEpECax IPakIaHCKOIO
oO0111ecTBa, y4aCTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aHMOJIEHCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMU B COOTBETCTBHH C
X QYHKIHUSIMU U HA3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKON JAEATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMSI:

c(hopMHPOBAaHHOCTH POCCUCKOU rpa)KT1aHCKOM WJICHTUYHOCTH,
MaTpUOTH3MA,

IIEHHOCTHOE OTHONIIEHHWE K TOCY/IapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PUBUKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATH CHUTYAllMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIE B
NESTEIbHOCTHA YUYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUcyIiero Gpuznyeckol HayKe;

5) Tpy10BOT0 BOCIIUTAHUS :

HHTEpEC K pa3audyHbIM cdepaM mpodecCHOHATBLHOU JEITEIbHOCTH, B TOM
YUCJIEe CBA3AHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIaTh OCO3ZHAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3MKU Ha MPOTSHKEHUH BCEH JKU3HM,

6) 3K0JI0rH4eCKOro BOCIIUTAHHSA:

c(hOpMUPOBAHHOCTh HKOJOTHUECKON KyJIbTYpbl, OCO3HAaHHE TJIO0ATBHOIO
XapakTepa dKOJOTHYECKUX MPooIIeMm;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUM B OKPYKAIOIIEH CPeIe HA OCHOBE
3HAHUS LEJEH YCTOWYUBOTO PAa3BUTHUS YEIIOBEUECTBA,;

paclIupeHue OMbITa ACATEIBHOCTH JKOJOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HaHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOTO TIO3HAHUS :



c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKON HAYKH,

OCO3HAHUE LEHHOCTM HAY4YHOM JAEATEIbHOCTH, TOTOBHOCTH B MPOILECCE
u3yueHus: (U3UKH  OCYLIECTBIISITh  MPOEKTHYHD UM HUCCIEIOBATEIbCKYIO
NEATENbHOCTh UHANBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAIbLHbIE YYeOHbI€E NeiiCTBUSA
Bba3oBble Toruvyeckue aeiicTBUA:

CaMOCTOSITETbHO  (OPMYNIHPOBATH M AKTyallM3UpOBaTh  MpoOJieMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

OMpENEeNATh 1LeNU JEATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTHKCHUS,

BBISIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUS B  paccMaTpUBAEMBbIX
(U3UYECKUX SABICHUSX;

pa3palaThiBaTh IJIAH PELICHHS MPOOJIEMBbl C YYETOM aHAIN3a UMEIOIINXCS
MaTepUalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LETISIM, OLIEHUBATh PUCKU MOCIEICTBUI A€ TEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBUSAX  PEaJbHOIrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJIEUCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUU KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarejibckue AeiCTBHS:

BJIaJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIOYEBBIMU MOHSATUSIMU U METOJAMHU
(bU3NYEeCKON HAaYyKH,

BJIaJICTh HaBBIKAMU YUYEOHO-HCCIIEI0BATEIBCKOM U MTPOCKTHOU JEATENbHOCTH
B 00yiacTu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEJILHOMY MOUCKY
METOJIOB pelieHusi 3aad (U3UUECKOro COACPKAHUS, MPUMEHEHUIO PA3IUYHBIX
METOJIOB ITO3HAHMS,

BJIQJICTh BHUJAMH JICSITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIIpEeTalliy, MpeoOpa3oBaHUI0 UM MPUMEHEHUI0O B PAa3IUYHBIX Y4EOHBIX
CUTyalUsX, B TOM YHUCJI€ PU CO3JaHUU YUEOHBIX MTPOEKTOB B 00JaCTU (DU3UKHY;

BBISBJISITh [IPUUYUHHO-CJICACTBEHHBIC CBSI3M U aKTyaJIM3UpOBaTh 3ajadvy,
BBIJIBUTaTh THUINOTE3Yy €€ PpEIICHUs, HAaXOJUTh apryMEeHThI [JIsl JOKa3aTelbCTBa
CBOUX YTBEPXKJICHUI, 3a/1aBaTh NapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATH TIOJIYyYCHHbIE B XOJAE pEUICHUS 3a/Jauyd pPe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3aJaul B 00pa3oBaTEIbHOU
NESATETLHOCTH, B TOM YHUCJIE MPU U3YYEHUU (PUBUKHU;



JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OIbIT;

yMETh TMEpPEHOCUTh 3HaHuA 10 (U3MKE B MPAKTUUYECKYIO 00JIacTh
KUZHEACATEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 001IacTeH;

BBIJIBUTaTh HOBBIE UJIEH, MPEIJIaraTh OPUTMHAIIbHBIE MTOAX0/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HaBBIKAMU MOJyuYeHUs] MHGOpMALMK (PU3NUECKOTO COACPKaHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBIATh IOUCK, aHaIM3,
CUCTEMATH3alUI0 M HHTEpIpEeTaluio MHOOpPMalMKU Pa3IUYHbIX BUAOB U (GoOpM
MpeCTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMALINH;

UCIIOIb30BaTh  CPEACTBA MH(POPMAIMOHHBIX U  KOMMYHUKAIITMOHHBIX
TEXHOJIOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIlMOHHBIX
3a7a4 € CcOONMoAcHHEeM TpeOOBaHUN SProOHOMUKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, pPEeCypcocOepekeHusi, MPaBOBBIX U  OATUYECKUX HOPM, HOPM
HH(POPMAIIMOHHON 0€30TaCHOCTH,

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJIEpKAaHUSI B Pa3NUUHBIX QopMmarax ¢
y4€TOM Ha3HauyeHUs MH(OPMAILIUU U 1IEJIEBOM ayJAUTOPUH, BHIOUpasi ONTUMAIbHYIO
dbopmy npecTaBiICHUS U BU3yaIU3aluu.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

OCYHIECTBJISITh  OOILIIEHHE Ha ypokax (U3UKM U BO BHE-YPOUHOU
NeATENbHOCTH;

pacro3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX CHUTyallMii ©  CMST4ath
KOH(JIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOUYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB,;

MOHMMATh U KCMOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIUWBHAYaTbHOU
paboTHI,

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YJeHa KOJIJIEKTHUBA,;

MPUHUMATh [I€JIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JECUCTBUS IO €€ IOCTHIKEHHUIO: COCTABJATH IUJIaH JCHUCTBUH,
pacrpenensTh poid C Y4ETOM MHEHHUM YYacCTHUKOB, OOCYXAATh PE3yJIbTaThl
COBMECTHOMU PabOTHI;

OIICHUMBATh Kaye€CTBO CBOErO BKJIAJa U KaXJOr0 yYaCTHUKA KOMAaH]IbI B
oO1IKi pe3yabTatT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIE TIPOEKTHI, OLIEHMBAaTh HUJEU C TMO3UIUU HOBHU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKOW 3HAUMMOCTH;



OCYHCCTBJATh ITIO3UTUBHOC CTPATCTUUYCCKOC IIOBCACHHUC B PA3JIMYHBIX
CuTyalusix, MposiBJISITb TBOPUCCTBO U B006pa)K€HI/IC, OBITH NHHUIIWMATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE el CTBUSA
CamoopraHusanus:

CaMOCTOSITEJIbHO OCYIIECTBIATh MO3HABATEIBHYIO JIEATEIbHOCTh B 00JacTU
(GU3UKM M aCTPOHOMUH, BBISBJIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIE 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IJIAH PEIICHHS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBINOJIHEHHS TPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEU U MPEANOYTCHUH;

JaBaTh OTICHKY HOBBIM CHUTYAITHSIM;

pacuupsTh paMKH yueOHOro MpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTCHHH;

JenaTh OCO3HAHHBIM BBIOOp, aprymMeHTUpOBaTh e€ro, OpaTh Ha ce0d
OTBETCTBEHHOCThH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO 3PYAUIMU B 00JaCTU
(U3HUKH, TOCTOSTHHO MOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJIbTyPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsM, BHOCUTh KOPPEKTUBHI B NIEATCIBHOCTH,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEJBHOM  peuieKCHUM KakK  OCO3HAHUS
COBEpIIAEMbIX JIEMCTBUM U MBICIUTENBHBIX MPOILECCOB, HMX pe3yJlbTaTOB U
OCHOBAHUM;

UCIIOIb30BaTh MPUEMBI peIeKCUU NI OLIEHKU CUTYalluu, BIOOpa BEPHOIO
pelieHus;

YMETh OIICHUBATh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEIICHUS IO HUX
CHUXKEHUIO;

MpPUHUMATh MOTHUBBI W apTyMEHTBHI APYTHX TMIPU aHAIW3€ pPEe3yIbTaTOB
NeSATENbHOCTH;

MPUHUMATH Ce0sl, TOHUMAsI CBOM HEJJOCTATKU U IOCTOMHCTBA;

MpUHUMATh MOTHUBBI W apTyMEHTBHI APYTHX TMIPU aHAIU3€ pPEe3yIbTaTOB
NeSATENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIITUOKH.

B nporiecce AOCTHXKEHUSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MPOTPaMMBbI
no Qusmke I ypPOBHA CpEeaHEro OoOIero oOpa3oBaHUS Yy OOYYAIOIIUXCS
COBEPIIECHCTBYETCS AMOIMOHATBHBIN WHTEJICKT, MIPEATOIar afO A
c(hOpMHUPOBAHHOCT.

CaMOCO3HAHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS PA3BUTUS COOCTBEHHOM SMOIMOHANILHOU Cephl,
OBITh YBEpPEHHBIM B ce0e€;



CaMOpETYJIUPOBAaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJICHHE, CIIOCOOHOCTh AaJalTUPOBATHCI K
AMOIMOHATBHBIM U3MEHEHUSIM U MIPOSIBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAllM{, BKJIIOYAIOUIEH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIieXy, ONTMMH3M, WHUIMATUBHOCTh, YMEHHUE IEHCTBOBATH HMCXOJS U3 CBOUX
BO3MOKHOCTEH,

SMIIATHH, BKJIIOYAIOIMIEH CIOCOOHOCTH IIOHUMATh AYMOIIMOHAJILHOE COCTOSIHUE
JIPYTUX, YYUTHIBAaTb €ro IMpPU OCYLIECTBICHUU OOLIEHHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKNBAHUIO;

COITMAJIbHBIX HaBBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPanBaTh OTHOIICHUS
C APYTUMHU JIOJIbMH, 3a00TUTHCSA, MPOSIBIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmy obyuenuss B 10 kjacce mpeaMmeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCA YMEHUIA:

JIEMOHCTPUPOBATh HA IpUMEpax pojib U MecTOo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOMN AESITEIbHOCTH JIFOJICH;

VUUTHIBATh TPAHULIBl TPUMEHEHUS] HW3YYCHHBIX (PU3UYECKUX MOJIEIICH:
MaTepualibHasi TOYKa, HHEPIUabHAs CUCTeMa OTCU€Ta, aOCOJIIOTHO TBEPJIOE TEIO,
UJeaIbHbIN ra3, MOACIH CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKU 3apsi/l IPU pelieHuu HU3NYECKuX 3a1ay,

pacro3HaBaTh (hU3UUeCKHe sBJICHUS (IPOIECCH) B OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MIPSIMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TAaJEHUE TeJl, IBWKEHHE [0 OKPY>KHOCTH, HWHEPIUS,
B3auMoJielicTBUE Tel, Tuddy3usi, OpOYHOBCKOE JBHXKEHHUE, CTPOCHUE KUAKOCTEH
¥ TBEPJBIX TEJI, N3MEHEHNE 00BbEMA TeJT MPU HarpeBaHUM (OXJIAXKICHUH), TEIJIOBOES
paBHOBECHUE, UCIIApEHUE, KOHJACHCAlUs, TUIABJICHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJIQYKHOCTbH BO3/1yXa, OBBIIICHUE JIaBJICHUS ra3a MPU €ro HAarpeBaHUM B 3aKPHITOM
cocylie, CBs3b MEXKAYy IMapaMeTpaMH COCTOSIHMS ra3a B  H30IpOIEccax,
ANEKTPpU3AIUS TEJ, B3aUMOJEHCTBUE 3aPsI0B,;

OMUCHIBATh MEXAHUYECKOE JBH)XEHUE, UCMONb3ys (U3UYECKUE BEIUYUHBI:
KOOpAWHATa, MyTh, MEpEeMEIIeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTCHIMAIbHAS SHEPrusi, MeXaHUuecKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPH OMNHCAHUU MPABWIBHO TPAKTOBAThH
(bU3UYECKUI CMBICTI HCHOJB3YEMbIX BEJIUYHMH, UX OOO3HAYECHHUS M EIUHUIIBI,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIIMUYUHY C APYTUMU
BEJIMYMHAMY,



OMUCHIBATh H3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUSA,
UCTONB3ysd (U3MYECKUE BEJIMYMHBI. JaBJICHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsl SHEPTUs XaOTHYECKOTO JBIXKCHHUSI MOJIEKYJ, CpeIHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTpPEHHSA SHeprusi, pabora rasa,
KO3(DPUIIUEHT TMOJE3HOr0 JACUCTBUS TEIJIOBOIO JIBUTATENs; NpPU ONHCAHUU
MPaBWIbHO TPakTOBaTh (DU3UYECKUI CMBICI HCHOJb3yEMbIX BEJIMYMH, WX
o003HaUeHUs] W E€JIUHUIIBI, HAXOAUTh (QOPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bU3MYECKYIO BETMYMHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U DIIEKTPUUECKUE
sIBIICHUS (ITPOIECCHI), UCTIONB3Ys (PU3NYCCKUE BEIUUHHBI: JICKTPUUSCKUN 3apsil,
AIEKTPUYECKOE MOJIe, HAMPSHKEHHOCTD TMOJIsI, MMOTEHIIUAJ, PA3HOCTh MOTEHIINAIOB,;
NpU ONUCAHUM TMPABWIBHO TPAKTOBATh (U3UYECKUM CMBICH HCIOIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHUS M EIUHUIIbI, YKa3bIiBaThb (HOPMYJIbI, CBSI3bIBAIOIIUE
JTaHHYI0 (PU3NUYECKYIO BEJIMUUHY C JPYTUMH BEIUYMHAMU;

aHAJTU3UPOBATH (PU3MYECKHUE MPOLECCHl U SABJICHUS, UCMOIb3Yyd (PU3NUecKue
3aKOHBI M TIPUHIIMIIBI. 3aKOH BceMHupHOro Tarotenwus, |, Il u |1l 3akonsr HpioToHa,
3aKOH COXPaHEHUs MEXaHMYECKON SHEpPruu, 3aKOH COXPaHEHUs UMITYJIbCa,
MPUHIMI CYMEPNO3UIUNA CHJI, TPUHIUI PABHONPABUS HMHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJAHEN KMHETUYECKOW SHEPTUU TEIIOBOTO JBHXKEHHUS MOJIEKYJ C
a0COJIIOTHOM TeMmepaTypol, MepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3ToM pasnuyaTh CIOBECHYIO
(GOpMYyJIMPOBKY 3aKOHA, €r0 MaTeMAaTHYCCKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIBHI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHIT, OCHOBHBIC MPUHIMIBLI JACUCTBUS MAaIllMH, NPHOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIIOJIb30BAHUS B
MMOBCEIHCBHOM KU3HU,

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIECNOBAHHIO (U3NYECKUX SBJICHUM W
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU, MPU STOM
dbopmynupoBath mpoOieMy/3agady U TUNOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEII0KEHHOTO OO0OpYyJIOBaHUs, MPOBOAUTH OMNBIT U
(bopMyIHpOBaTH BHIBOJIBI;

OCYIIECTBJISITh NPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEIUYMH, TPU
ATOM BBIOMpPATh ONTUMAILHBIA CIIOCOO M3MEPEHHS U HUCIOIb30BaTh U3BECTHHIC
METO/Ibl OLICHKHU MOTPENTHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAYy  (U3UYECKHUMHU  BEJIMYMHAMHU  C
WCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHHM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GuUKCUpOBaTh PE3yJAbTAThl MOIYUYCHHOW 3aBUCUMOCTU (PU3MYECKUX BEIMYUH B
BUJIe Ta0IUIl U TpadUKOB, AENIaTh BHIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

coOJr01aTh MpaBwia 0E30MacHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4yeOHOTro »SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEICKOM M MPOEKTHOU



JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPONUCTB U J1a0OPaTOPHOTO
o0opy10BaHUS;

pemaTth pacy€THbIE 3a7ayd C SIBHO 3aJaHHOM (DU3MYECKOM MOJIEeNbIO,
UCIOIB3Ys (PU3UYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a]lauu
BBIOMpaTh (DU3NYECKYI0 MOJEINb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE IJid €€ pEeIIeHHs, IPOBOJUTh PAcu€Thl U OILICHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaYeHUs (PU3NYECKON BETUYNHBI;

pelaTh KaYeCTBEHHBIE 3a/laui: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LETIOYKY PACCYKJEHUM C OMOpOil Ha M3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3ndecKue sIBICHHUS,

UCIONB30BaTh  NpPU  PEIIEHHMH  y4yeOHBbIX  3aJady  COBPEMEHHbIC
MH()OpPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpeCTaBICHUs yUeOHOUW U HAYyYHO-TIOMYJIAPHOU MH(POpPMAIUH, TTOTYYSHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTHUECKU aHAIM3UPOBATH MOJIy4yaeMyro HH()OpMaIIHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IMPOIIECCOB OKPYXAIOIIET0 MHpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UMKE B TMOBCEIHEBHOMN KHU3HU
Juisi obecniedeHus: 0€30MacCHOCTH MPU OOpAIlIEHUH C MPUOOPAMHU U TEXHUUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3JI0POBbS U COOJIOJICHHUS] HOPM SKOJIOTMYECKOTO
MOBEACHUS B OKPYXKAIOIIEN CPEIE;

paboTaTh B TpYIINE C BHIOJIHEHUEM pPaA3JIMUHBIX COLMAIBHBIX pOJIEH,
IJIAHUPOBaTh pabOTy TPYIIbI, pPalMOHATIBLHO pacHpeAessiTh OO0S3aHHOCTU U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJI€KBATHO OLEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHHE pacCMaTPUBAEMOU MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCA YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTHUHBI MHUpPa, B PA3BUTUU COBPEMEHHOW TEXHHKH U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIIBHOCTH JIIOAEH, LIEIOCTHOCTh U €AUHCTBO
(u3nYecKol KapTUHBI MUDA,

VUUTHIBATh TPAHUIIBl TNPUMEHEHUS HW3YYCHHBIX (PU3UYECKUX MOJEIICH:
TOYEUHBIN ANEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUHHUK CBETA, sJiepHas
MOJIE/Ib aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO sipa MPU PEIICHUH (PU3HUUECKUX
3aj1ad;

pacro3HaBaTh (hU3UYECKHEe sBJICHUS (IPOIECCHI) B OOBACHATH UX Ha OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKHA U KBAHTOBOM (DU3UKU: JIEKTPUUECKasl MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEWUCTBUSI TOKA, B3aHMOJECHCTBUE
MarHuTOB, DSJEKTPOMArHUTHAasi WHAYKIUSA, JACHCTBUE MArHUTHOIO TIOJA Ha
MPOBOJHUK C TOKOM M JBIXKYIIUKCS 3apsiji, AJEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEITHOE pPacIpOCTpaHEHUE CBETa, OTPAKECHHE, MPEIOMIICHUE,



untepdepenuus, audpakuus W OOJdApU3alUs CBETa, JIUCIEPCHs CBETa,
dotoraekrpuueckuii 3gdekt (hoTodddeKkT), CBeTOBOE HaBiacHNE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HMCKYyCCTBEHHas
PaIuOaKTUBHOCTD;

OIMCHIBaTh W3YyYCHHBIC CBOMCTBa BemiecTBa (JEKTPUYECKHE, MarHUTHBIC,
ONTUYCCKUE,  JJCKTPUUYECKYI0  NPOBOJAMMOCTH  Pa3IUYHBIX  Cpel) |
DJICKTPOMATHUTHBIC SIBJICHUS (MPOILECCHI), HCIONB3Ys (U3HYSCKUE BEITUYHHBI:
ANEKTPUUYECKUN 3apsij, CUJIa TOKa, DJIEKTPUUYECKOE HANpPsKEHUE, AJIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAs Ccuiia, padoTa TOKa,
WHIYKIMST MarHuTHOTO moJjs, cuia Awmmnepa, cuia JlopeHia, WHIYKTHBHOCTb
KaTYILIKW, SHEPrusi JJIEKTPUYECKOr0O W MArHUTHOIO TOJIeH, MepuoJ M YacToTa
KoJiebaHuil B KojJeOaTeIbHOM KOHTYpE, 3apsii U cuila TOoKa B Mpolecce
rapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHui, (OKyCHOE pacCTosiHUE U
ONTUYECKass CWUJIa JUH3bI, IPU ONUCAHUU NPABUIBLHO TPAKTOBATh (DU3UUYECKUUN
CMBICI HUCIIOJb3YEMbIX BEJIWYMH, HMX OOO3HAYEHUS U €JAUHUIBI, YKa3bIBaTh
dbopmyIibl, CBA3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMY,

OMHUCHIBATh HW3YUYCHHbIC KBAHTOBBIE SBJICHUS U MPOIECCHI, HCIOJb3YS
(dbu3uYecKre BEIUYUHBI. CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPrusi U UMNYJbC (HOTOHA, IEPUOJ TOIypacnaga, SHEPrus CBI3U
aTOMHBIX siIep, NPU OMUCAHUM NPABUWIBHO TPAKTOBATH (PU3UMYECKUM CMBICT
UCIIOIb3YEMbIX BEIWYUH, MX OO0O3HAYEHUS] U E€IUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JIAaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIUYHMHAMH,
BBIYUCIISITh 3HAaUCHUE (DU3NYECKON BETMUNHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOLECCHl U SABJICHUS, UCIOIb3Yyd (PU3NUECKUe
3aKOHBI ¥ MPUHIUIIBI: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHbHOTO U MapalIeIbHOTO
COCIMHEHUsI TMPOBOAHUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOMN
WHIYKIWH, 3aKOH MPSMOJIMHEUMHOTO0 PacIpOCTpAHEHUsI CBETA, 3aKOHbI OTPaKeHUSs
CBETAa, 3aKOHBI MPETOMJICHUS CBETa, YpaBHeHHE OiHIITEeHa s PortodrddekTa,
3aKOH COXPAHEHUSl SHEPruH, 3aKOH COXPAaHEHHUS HUMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsiia, 3aKOH COXpPAHEHHUsSI MAacCOBOI0 4ucia, mocrynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHUE W YCIOBUsA (TpaHHIIBI, 0O0JACTH)
MPUMEHHUMOCTH,

OMpENIEeNATh HAMPaBICHUE BEKTOPAa MHAYKIIMH MAarHUTHOTO MOJII TPOBOIHUKA
C TOKOM, cuiibl Amnepa u cuibl JlopeHiia,

CTPOUTh M OIKCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pPKaJIOM,
TOHKOU JIMH30M,

BBITIOJTHATh JKCIEPUMEHTHI 10 HCCIEIOBaHUI0 (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJB30BAHUEM IMPSAMBIX U KOCBEHHBIX HU3MEPEHUH: MPU 3TOM
dbopmynupoBath npoOieMy/3agady U TUMNOTE3y Yy4eOHOro HSKCIEPUMEHTA,



coOUpaTh YCTAaHOBKY M3 TMPEJI0KEHHOTO OO0OpYIOBaHUs, MPOBOAUTH OMNBIT U
(GhopMyIHpOBATH BHIBOJIBI;

OCYIIECTBJISITh NPSIMbIE U KOCBEHHbIC M3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIOIL30BaTh U3BECTHHIC
METO/Ibl OLIEHKHU MMOTPEITHOCTEN U3MEPEHUH;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIWYUMH C HCIOJIb30BAaHUEM
NPSIMBIX WU3MEPEHUN: MPU H3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCUPOBATH
pe3yAbTaThl MOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIWYUH B BHUJAE TaONHI] U
rpauKoOB, JIeJIaTh BBIBOJIBI MO PE3yJIbTaTaM MCCIIEI0OBAHUS;

coOJr01aTh MpaBmia 0€30MacHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOTro »SKCIEPUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM M MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO
o0opy10BaHUS;

pemath pacu€THBIE 3a7a4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbIO,
UCIOIb3Ys (PU3UYECKHUE 3aKOHBI U MPUHILINUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJlauu
BBIOMpaTh (DPU3NYECKYI0 MOJENb, BBLACIATh (DU3NUYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE Jid €€ pEeIIeHUs, IPOBOJUTHh PAcuy€Thl U OLICHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaYeHUs (PU3NYECKON BETUYNHBI;

pelaTh KaYeCTBEHHBIE 3a/laui: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKJIEHUM C OMOpoil Ha M3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U
(bu3uvecKue sIBICHHUS,

UCIOJB30BaTh  NPU  pEIIeHHMH  y4yeOHbIX  3aJady  COBPEMEHHbIC
MH(OpPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpeCTaBlICHUs y4eOHOW U HAYyYHO-TIOMYJIAPHOW MH(POpPMAIUH, TTOTYYSHHOU U3
Pa3IUYHBIX UICTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH MOIyYaeMyl0 HH()OPMaIIHIO;

OOBACHATH MPHUHIMUIBI JCHCTBUS MAalIUH, MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3ianuyaTh yCIOBUS UX 0€30MacHOTO MCIOIb30BaHUS B MOBCETHEBHOU
KU3HH,

MIPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBACHEHUE MPOLIECCOB OKPYXKAIOIIETO MHUpPa, B pa3BUTHUE
TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HaHUS MO (PU3UMKE B MOBCEIHEBHOM >KHU3HU
Juisi obecriedeHus: 6€30MacCHOCTH MPU OOpAIllEHUH C MPUOOPAMHU U TEXHUUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3JI0POBbS U COOJIOJICHHUS] HOPM SKOJIOTMYECKOIO
MOBEJCHUS B OKPYXKAIOIIEH CPEIE;
paboTaTh B IPYIINE C BHIMOJHEHUEM PA3IUYHBIX COLIMAIBHBIX POJICH, MIIAHUPOBATH
paboTy IpyIIibl, pallMOHATBLHO paclpeaesaTh 00A3aHHOCTU U MJIAHUPOBATH
JESATENbHOCTh B HECTAHJAPTHBIX CUTYalIUSIX, aJICKBATHO OIEHUBATh.



IToypounoe mianupoBanue 10 kiace

Ne Tema ypoxka Bcero | Konu- Konu- Hara Hara DNeKTpOHHBIE TU(PPOBBIE
n/n YeCTBO YECTBO U3yYCHUS U3yYEHUS oOpa3oBaTesbHbIE PECYPChI
4acoB 4acoB
KoHTpo- IIpaxTu-
JIbHBIE YeCKHE 10A 10b
paboThI paboThI
1 du3nka — Hayka O IPUPOJIE. 1 4.09 2.09 bu6moteka LIOK
Hayunbie MeTOIbI IO3HAHUS https://m.edsoo.ru/ff0c33e6
OKPYKAIoIero Mupa
2 Poinb u MecTo (husuku B 1 5.09 4.09 bu6moteka LIOK
(bopMUpOBaHHH COBPEMEHHOM https://m.edsoo.ru/ff0c3508
Hay4HOU KapTHUHBI MUDPA, B
MPAKTUYECKOU JAECSATEIbHOCTH JIFOJICH.
3 MexaHndeckoe JBIKEHUE. 1 6.09 6.09 bubmmoreka [JOK
[lepemenieHue, CKOPOCTh, YCKOPEHHUE. https://m.edsoo.ru/ff0c3620
4 PaBHOMEpHOE NpsIMOJIMHEHHOE 1 11.09 9.09
JIBHKEHUE.
5} PaBHOyCKOpeHHOE PsIMOJIMHEWHOE 1 12.09 11.09
JIBMDKEHUE
6 Pemenue 3agad mo reme 1 13.09 13.09 bubmmoreka [JOK
"PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE https://m.edsoo.ru/ff0c39cc
nBrokenue”
7 CBoOoHOE TTafieHne. Y CKOpeHue 1 18.09 16.09 bubnmoreka [[OK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c3ada
8 KpuBosmHeitHoe n1BUXEHUE. 1 19.09 18.09 bubmmoreka [[OK
JIBr>KeHUe MaTepuabHONW TOUYKH I10 https://m.edsoo.ru/ffOc3be8
OKPYXHOCTH
9 [Ipunnun otHOcUTENbHOCTH ["anumnest. 1 20.09 20.09 bubmmoreka [[OK
ITepBrr1it 3akoH HeloTOHA https://m.edsoo.ru/ff0c3be8
10 Macca tena. Cuna. Bropoif 3akoH 1 25.09 23.09

HeroTona miig MarepuanbHOU TOYKH



https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

11 Pemenue 3anau no teme "Bropoit 26.09 25.09 bu6moteka [IOK
3akoH HproToHa" https://m.edsoo.ru/ff0c3be8

12 Tperuii 3akon HeroToHa 1115t 27.09 27.09 bu6moteka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c372e

13 Pemenue 3a1a4 mo reme «3aKkoHbI 2.10 30.09 bubmmoreka [JOK
Hprorona» https://m.edsoo.ru/ff0c32e2

14 3aK0oH BCEMHUPHOTO TroteHus. Cuna 3.10 2.10 bu6moteka [IOK
Tsokectu. [lepBast KocMuveckast https://m.edsoo.ru/ff0c3d00
CKOpOCTh

15 Cuna ynpyroctu. 3akoH ['yka. Bec 4.10 4.10 bu6moteka [JOK
Tena. https://m.edsoo.ru/ff0c3el8

16 Cuna tpenus. Koadpuuuent tpenus. 9.10 7.10 bu6moteka [IOK
Cua conpoTUBIICHHUS MPU IBKECHUN https://m.edsoo.ru/ff0c3f76
TeJa B )KMJIKOCTH WIIU Tase.

17 VYpok-uccnenoBanue ' 3aBUCUMOCTb 10.10 9.10
CHJIBI TPEHUS OT ILJIOLIA TN
COIPUKACAIOINXCS TOBEPXHOCTEN "

18 IlocTynarenpHO€E U BpalaTeabHOE 11.10 11.10 bu6moteka [IOK
JBUKEHHE a0COIIOTHO TBEPAOTO Tea. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCHs TBEPJOIO TeEA.

19 NMnynsc MmaTepranbHONW TOUKH. 16.10 14.10 bu6morteka [IOK
3aKOH COXpaHEHHUs UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABMXKEHUE

20 Pemenue 3anau no teme "3akoH 17.10 16.10
COXpaHEHHUsl UMITyJbca'

21 Pabora n mouHOCTh cunbl. Teopema 18.10 18.10 bu6moteka [IOK
00 3MEHEHUN KHHETUIECKONH https://m.edsoo.ru/ff0c4502
SHEPTHUH.

22 [ToTeHnuuanbHas SHEprus. 23.10 21.10 Bub6mmoteka [IOK

https://m.edsoo.ru/ff0c461a

23 3aKOH COXpaHEHUsI MEXaHUYECKOU 24.10 23.10 bubmmoreka [[OK
SHEPTHUH. https://m.edsoo.ru/ff0c478c

24 Ypok- nccnenoBanue ' 3akoH 25.10 25.10



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c32e2
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/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

COXpaHEHUE MEXaHUYECKON
SHEpPIruu' .

25

JlaGopaTopnas pabora
«UccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHCHUEM MEXAaHUYECKOM
SHEPrUuu Tejia Ha IpUMepe
paCTSKEHUS PE3UHOBOTO JKI'yTa»

6.11

6.11

26

Pemenue 3aga4 no reme "JlnHamuka"

7.11

8.11

27

KoHnTposabHas padora no teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHUsl B MEXAHUKE»

8.11

11.11

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

28

OCHOBHBIE OJIOKEHUS

MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.

BbpoynoBckoe nemxenue. Auddysus.

13.11

13.11

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

29

Ypok-uccnenosanue «bpoyHosckoe
nswkenue. Auddysusa»

14.11.

15.11.

30

Xapakrep JBUKEHHUA U
B3aMMOJICCTBHS YaCTHULl BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPABIX TEN

15.11

18.11

31

Macca monekyn. KonnuectBo
Benlectna. [locrosinHas ABorajapo

20.11

20.11

32

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp
Lenbcus

21.11

22.11

33

WUneansusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

22.11

25.11

Bubmumoreka [IOK
https://m.edsoo.ru/ffOc4fde

34

Pemenue 3amgau no treme "OcHOBHOE
ypaBHeHue MKT"

27.11

27.11

35

YpaBHenue Menpeneena-
KnaneiipoHa.

28.11

29.11

Bubmmoreka [IOK
https://m.edsoo.ru/ff0c511le

36

Pemenue 3agau o teme "'YpaBHeHHE
MenneneeBa- Knaneitpona"

29.11

2.12



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

37 3akoH JlanbToHa. ['a30BbIE 3aKOHBI 4.12 4.12

38 Pemenwue 3amau o Teme "3akoH 5.12 6.12
JanpToHa"

39 Jlaboparopnast pabota 6.12 9.12
«HccnenoBanue 3aBUCUMOCTH MEKITY
napaMeTpamMu COCTOSTHHSI
pa3peKEHHOTO Tra3a»

40 N3onporneccel B na€alIbHOM ra3e u ux 11.12 11.12 bubmmoreka [JOK
rpaduuecKoe MpeICTaBICHHE https://m.edsoo.ru/ff0c570e

41 BuyTpeHHss sHEprus 12.12 13.12 bu6moteka [IOK
TEPMOIMHAMUYECKOU CUCTEMBI U https://m.edsoo.ru/ff0c5952
crocoObl e€ m3meHerus. KonmuecTro
TEIUIOTHI U padoTa.

42 Pemenue 3amau mo reme 13.12 16.12
"BHyTpeHHss sHeprus”

43 Buns! Terionepenauu. 18.12 18.12 Bbubmmoreka [JOK

https://m.edsoo.ru/ff0c5c36

44 VY nenpHas TEMI0EMKOCTH BEIECTRA. 19.12 20.12 bubmmoreka [JOK
KonugecTBo TemnoTs! npu https://m.edsoo.ru/ff0c5c36
Teruionepenave. AanadbaTHbIA
poriecc.

45 [lepBblit 3aKOH TEPMOAMHAMUKH U €TO 20.12 23.12 bubmmoreka [[OK
MPUMEHEHHE K N30TPOLIECCAM. https://m.edsoo.ru/ff0c5efc

46 Pemrenue 3agau o reme 25.12 25.12
N3onponeccer”

47 HeoGpatumocTs mporeccoB B 26.12 27.12 bu6moreka [IOK
npupoje. Bropoii 3akon https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU.

48 [Mpunuun nevicteus u KI1 TeroBoit 27.12 10.01 Bub6mmoreka [IOK
MaIHHb. https://m.edsoo.ru/ff0c600a

49 Huxn Kapuo u ero KI1J] 9.01 13.01

50 Pemenue 3ama4 mo Teme KI1J] 10.01 15.01

TEMJIOBOWA MAIlIUHEL'"



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

ol DKOJOTUIECKHE MPOOIEMbI 15.01 17.01
TEIJI0YHEPTeTUKU

52 Oo6o0maromuit ypok «MoJekyssipHas 16.01 20.01 bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938

53 KontponbHas paboTa no teme 17.01 22.01 bubmmoreka [[OK
«MonexymnspHas ¢pusuka. OCHOBBI https://m.edsoo.ru/ff0c63b6
TEPMOIMHAMHUKU

o4 [TapooOpazoBanue 1 KOHICHCAIIHS. 22.01 24.01 bubnmoreka [[OK
VicnapeHue U KUIeHne https://m.edsoo.ru/ff0c6a50

95 AOconroTHAs 1 OTHOCHTEIIbHAS 23.01 2701 bubmmoreka [JOK
BIIQXKHOCTh BO3Ayxa. HachIeHHBIN https://m.edsoo.ru/ff0c64d8
nap.

56 Ypok-uccienoBanue 24.01 29.01
"OTHOCUTENBHAS BJIAYKHOCTh
BO31yXa'"

o7 TBépnoe Teno. Kpucramnmnueckue u 29.01 31.01 bubmmoreka [JOK
amop@Hsbie Terna. CoBpeMeHHbBIS https://m.edsoo.ru/ff0c6708
MaTepHAaIIbI

58 [1naBneHue u KpucTaLIU3aLUA. 30.01 3.02 bubnmoreka [JOK
VY aenpHas TEIIOTA IJIABJICHHUSI. https://m.edsoo.ru/ff0c65f0
Cyb6numarus

59 YpaBHEHHE TEIIOBOTO OaaHca 31.01 5.02 bubmmoreka [JOK

https://m.edsoo.ru/ff0c6820

60 Penrenue 3a1a4 mo treme «YpaBHEHUE 5.02 7.02 bubmmoreka [[OK
TEIUIOBOTO OasiaHca» https://m.edsoo.ru/ffOc6bcc

61 Onektpusanus Ten. J[Ba Buna 6.02 10.02 bubmmoreka [[OK
AJIEKTPUYECKHX 3aps/IOB https://m.edsoo.ru/ff0cébcc

62 [IpoBOAHMKH, TUIIEKTPUKHU U 7.02 12.02 bubnmoreka [JOK
MOJIyIIPOBOIHUKHU. 3aKOH COXPaHEHHS https://m.edsoo.ru/ffOc6ce4
AJIEKTPUIECKOTO 3apsa

63 B3aumonelicTBue 3aps10B. 3aKOH 12.02 14.02
KynoHna.

64 Pemenue 3aga4 no reme "3akoH 13.02 17.02 bubmmoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

Kynona"

https://m.edsoo.ru/ff0c6df2

65

Hanpsx€HHOCTB 311EKTPUYECKOrO
nosts. [IpyuHnyn cynepnosunuu
JJIEKTPUYECKUX ITOJIEH.

14.02

19.02

66

Perienue 3amad mo Teme
"HanpspkeHHOCTD 3JIEKTPUUECKOTO
moas".

19.02

21.02

67

PaboTa cuin siexkTpocTaTuueckoro
noys. Pa3HOCTH MOTEHIINAJIOB.

20.02

24.02

Bubmmoreka [IOK
https://m.edsoo.ru/ff0c6f00

68

Pentenne 3agad o reme "Pa3zHocThb
HOTEHIMAJIOB"

21.02

26.02

69

HpOBOI[HI/IKI/I " JUDJICKTPUKU B
QJICKTPOCTATHUYCCKOM II0JIC.
I[I/IE)JIGKTPI/I‘-ICCKaH MPOHUIIACMOCTb.

26.02

28.02

Bubmmoreka [IOK
https://m.edsoo.ru/ff0c7018

70

OnextpoéMkocTs. Konnencarop.

27.02

3.03

Bub6mmoteka [IOK
https://m.edsoo.ru/ff0c7126

71

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTOpa. DHEprus
3apsHKEHHOI0 KOHAEHCATOpa.

28.02

5.03

Bubmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

72

JlaGopatopnas pabora "H3mepenune
ANIEKTPOEMKOCTH KOHJEHCAaTopa'

5.03

7.03

73

Pemenue 3agau no reme
«DNEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOPa».

6.03

10.03

74

[IpuHUMI NEHCTBUA U IPUMEHEHHUE
KOIIMPOBAJIBHOTO amnmapara,
CTPYMHOTIO IIPUHTEPA.
DNeKTpOoCTaTUYeCKas 3allluTa.

7.03

12.03

75

DNEKTPUUYECKUH TOK, YCIOBUS €TI0
cyiecTBoBaHus. 3akoH Oma asis
y4JacTKa Lenu

12.03

14.03

76

Pemntenne 3aga4d 1o reme «3akon Oma
JUISl yJacTKa LETn»

13.03

17.03



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

7

[TocnenoBarenbHOE, MapajuIeIbHOE,
CMEILIAHHOE COEAUHEHUE
MIPOBOJTHUKOB.

14.03

19.03

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

78

JlaGopatopnas pabdora «H3yueHue
CMELIaHHOTO COCTUHECHHUS
PE3UCTOPOBY

19.03

21.03

79

PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO
Toka. 3akoH Jxoyns-Jlenna

20.03

2.04

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

80

Pemtennie 3agau o reMme '"3aKkoH
Jlxoyns- Jlenna"

21.03

4.04

81

3akon OMma Jyist TOJTHOM (3aMKHYTO¥)
anekTpuueckoi nenu. Koporkoe
3aMbIKaHHE.

2.04

7.04

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

82

JlaGopaTopnas paborta «M3mepenune
OJIC UCTOYHHKA TOKA U €TO
BHYTPEHHETO COMPOTHUBIICHUSY

3.04

9.04

83

Pemenue 3amau mo Teme
"IToceqoBaTeIbHOE COEAUHEHNE
IIPOBOJHUKOB"

4.04

11.04

84

Pemrenue 3anau o reme
"[lapamnenpHo€ coeauHeHKE"

9.04

14.04

85

DNEeKTpOHHAs IPOBOAUMOCTD
TBEPABIX METAILJIOB.
CBepXIpoBOIUMOCTb

10.04

16.04

86

DNEKTPUUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX IYYKOB

11.04

18.04

87

[TomynpoBOAHUKH, HX COOCTBEHHAS U
IIpUMeECHast MpoBoAUMOcTh. CBOMCTBA
p—n-nepexonaa.

16.04

21.04

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

88

[TonynpoBOIHUKOBBIE PUOOPHI.

17.04

23.04

89

Pemntenue 3agad mo reme
"[lonynpoBoagHUKH'"

18.04

25.04

90

DJEKTPUUYECKUI TOK B pacTBOpax U

23.04

28.04

Bubmmoreka [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

pacriaBax 3J1eKTPOJIUTOB.
DneKTpoIns3.

https://m.edsoo.ru/ff0c82ba

91

Pemntenue 3agad mo reme
"Onexkrpoanz”

24.04

30.04

92

DNEeKTPUYECKUN TOK B Ta3ax.
CaMocTOsATENbHBIN 1
HECaMOCTOSITEIbHBIN pa3psiibl.

25.04

5.05

Bubmmoreka [IOK
https://m.edsoo.ru/ff0c8c56

93

Moauaug. Ilnazma.

30.04

7.05

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

94

DneKkTpuuecKue npuodopsl, ux
YCTPOMCTBA U TPAKTHUECKOE
npumMeHenue. [IpaBuia TeXHUKH
6e301acHOCTH

7.05

12.05

Bubmmoreka [IOK
https://m.edsoo.ru/ff0c86fc

95

O6o0maromuit ypok
«DNEKTPOIMHAMUKAY

14.05

14.05

Bubmoreka [IOK
https://m.edsoo.ru/ff0c88be

96

Pemntenue 3agad mo reme
"DnekrpocraTuka’

15.05

16.05

97

KoHnTposabHas padora no teme
«Qnektpocraruka. [locTosHHbBIN
JJIEKTpUYECKUH TOK. TOKHU B
pa3IMYHBIX CPENAX»

16.05

19.05

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

98

Pabora no teme "IomynpoBogHuku'

21.05

21.05

99

Pabora o teme" 3axkon Oma s
IIOJIHOM 2JIEKTPUUYECKOH LIenHu' .

22.05

23.05

100

O6o6maromuit ypok o temam 10
KJjacca

23.05

26.05

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

104

102

DaKTUYECKH TPOBEAEHO

100(1.05;2.05;
8.05;9.05)

100(2.05;9.05)



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

IHoypounoe niianuposanue 11 KJIACC

KoaunuyecTBo 4acoB

DJIEeKTPOHHbBIE
e Tema ypoka Kownrpo- Mpakru- | [ata I[a“_‘ nudposbie
n/n Bcero | JbHBIE YecKHe u3y- u3y 00pa3oBaTebHBIC
padoThI padoThI YeHust EHUs pecypent
ITocTosiHHBIC MArHUTHI U UX B3aUMO/ICHCTBUE. 2.09 2.09 Bbu6nuorexa [JOK
1 MarnuTHoe nose. Bektop MarHuTHOM 1 https://m.edsoo.ru/ff0c97
WHAYKIUU. JIMHUY MarHUTHOM MHIYKIIUU 78
MarHuTHO€ 1oJie IPOBOJIHUKA C TOKOM. OIIBIT 4.09 4.09 bu6mmoreka [IOK
2 Opcrena. BzanMoneiicTBre MpOBOIHUKOB C 1 https://m.edsoo.ru/ff0c98
TOKOM fe
JIaGoparopHas pabora «M3yueHne MarHUTHOTO 509 6.09 Bubmmorexa HOK
3 1 1 https://m.edsoo.ru/ff0c98
MIOJISl KATYIIKH C TOKOM» fo
. 9.09 9.09 bubmmorexa LIOK
4 JleficTBHE MarHUTHOTO TOJIsl Ha IIPOBOJTHHK C 1 https://m.edsoo.ru/ffoc9a
tokoM. Cunna Amnepa.
c0
JlabopatopHnas pabota «MccnenoBanue 11.09 11.09 bu6mmoreka [IOK
5 JEeWCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C 1 1 https://m.edsoo.ru/ff0c9a
TOKOM» c0
. 12.09 13.09 bubmmorexa LIOK
6 JlelicTBHE MarHUTHOTO TOJISl Ha IBMOKYLTYIOCS 1 https://m.edsoo.ru/ff0c9d
3apspkeHHyo yactuiy. Cuna Jlopenna. ”
7 Pemenue 3agau no reme «Cuia Ammepa» 1 16.09 16.09



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

8 Pemenue 3agau no reme «Cuna Jlopenma» 18.09 18.09
9 OnexkTpoMarHuTHas MHAyKuus. [IoTok BekTopa 19.09 20.09
MAarHUTHOM MHIYKLIHH.
1C 3k « . . 23.09 23.09 bubmuoreka [JOK
10 VILYICHITH. SaROH SICRTPOMATHITTHON https://m.edsoo.ru/ffOcal
nHaykuuu Papanes
50
TaBopaTonras pabora <lccrelopamie saie 25.09 25.09 bubmuoreka [JOK
TOpHas T JICIOBAHUE SBJICHUS
11 patopHai p N A https://m.edsoo.ru/ffOca6
ANIEKTPOMArHUTHOW WHIYKITHI» 00
1 q . SIC 26.09 27.09 bubmuoreka [JOK
12 FYITHBHOCTE. SBJICHHIC CAMOURyIInH. https://m.edsoo.ru/ff0caé
CaMOWHTyKIIHH.
00
5 . U « 30.09 30.09 bubmuoreka [JOK
13 HEpPTHysi MArHATHOTO TIOJISI KATYIIIKU C TOKOM. https://m.edsoo.ru/ff0cas
DJEKTpOMAarHuTHOE 10JIe 00
TexHuueckue ycTpoHCTBA U UX IPUMEHEHUE! 2.10 2.10
14 JJIEKTPOMArHUTHI, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHUIl, MHAYKIIMOHHAS TIeUb
0606 .  Ma 3.10 4.10 bubmuoreka [JOK
15 OOTHAIOIH YpO PHITTHOE TOJE. https://m.edsoo.ru/ffOcab
DneKTpOMarHuTHASI WHIYKIIHS» 82
7.10 7.10 Bbu6nuoreka [JOK
16 [ToaroToBka K KOHTPOJILHOU paboTe https://m.edsoo.ru/ffOcab
82
KoHThorLHas haGora o Teme <Ma oe 9.10 9.10 bubmuoreka [JOK
HTPOJIbHAS Ta 10 TeM THUTH
17 P P https://m.edsoo.ru/ffOcad

nosie. DIeKTPOMArHUTHAS UHTYKIUS»

58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58

CB0oOOIHBIC MEXaHUYECCKUE KOJICOAHMS. 10.10 11.10 bubmoreka [JOK

18 VYpaBHeHHE rapMOHUYECKUX KOJIEOaHHIH. https://m.edsoo.ru/ffOcaf
[IpeBpamienue 3eprun 06
Jlaboparopnas pabota «lccrnenoBanue 14.10 14.10

19 3aBHCHUMOCTH IEPHOJa MaJIbIX KOJIeOaHUH rpy3a
Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a»

20 Pemenwue 3ampau mo Teme «["'apMoHUUYECKHE 16.10 16.10
KoJieOaHus»
Konebarenbublit koHTYp. CBOOGOJHBIE 17.10 18.10 bu6mumoreka [IOK

21 AIIEKTPOMATHUTHBIE KOJICOAHUS B UICATHHOM https://m.edsoo.ru/ffOcb8
KoJ1e6aTeIbHOM KOHTYpE 20
AHAJIOTUS MEXK Ly MEXaHUYECKUMU H 21.10 21.10 brbmorexa LIOK

22 https://m.edsoo.ru/ffOcb8
AIIEKTPOMArHUTHBIMU KOJICOaHUSIMU 20
®opmyna ToMcoHa. 3aKOH COXpaHEHHsI SHEPTHU 23.10 23.10 bubmorexa LIOK

23 https://m.edsoo.ru/ff0ch9
B UJICAJTbHOM KOJIe0AaTeIbHOM KOHTYpE ol

24 Pemenne 3agau o reme «®opmyna Tomcona». 24.10 25.10

25 Pemenue 3anau no teme «OI€KTpOMarHUTHBIE 6.11 6.11
KoJIeOaHus»
BreiHy)KIeHHBIE MEXaHUYECKUE KOJICOAHMSI. 7.11 8.11 Bbu6nuoreka [JOK

26 Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE https://m.edsoo.ru/ffOcbb
KoJIeOaHus 86
IlepemenHnsblii Tok. CUHYCOUJAIbHBIN 11.11 11.11 bu6mumoreka [IOK

27 nepeMeHHbIN TOK. MOITHOCTh IEPEMEHHOTO https://m.edsoo.ru/ffOcbd

TOKa.

34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

AMIUIUTYTHOE U IEHCTBYIOIIEE 3HAYEHHE CUIIBI 13.11 13.11 bubmorexa LIOK
28 https://m.edsoo.ru/ffOchd
TOKA Y HaNPsHKCHUSI
34
29 Tpancdopmarop. [IponsBoacTBo, nepegaya u 14.11. 15.11.
noTpeOIeHNe EKTPUIECKON SHEPT U
VYeTpoicTBO U MPaKTUUECKOE MPUMEHEHHE 18.11 18.11 bubnmoreka [JOK
30 ANEKTPUIECKOTO 3BOHKA, T€HEpaTOpa https://m.edsoo.ru/ff0cc3
MIEPEMEHHOT0 TOKa, JIMHUM 3JIeKTpornepeaay 24
DKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE 20.11 20.11
31 3NEeKTpo3Hepruu. KynbTypa nucnoib30BaHus
ANIEKTPOAHEPTUHU B MIOBCEIHEBHOM KU3HH
32 Pemrenue 3ama4 mo treme «TpanchopmaTop» 2111 2211
MexaHn4yecKue BOJIHBI, yCIOBUS 25.11 25.11 bu6mmoreka [IOK
33 pacnpoctpanenus. . [lonepednsie U MPoI0TbHBIE https://m.edsoo.ru/ffOcca
BOJIHBI 54
3ByK. CKOpOCTH 3ByKa. [ pOMKOCTB 3BYKa. 2111 2111 bubmmorexa LIOK
34 https://m.edsoo.ru/ffOccc
Bricorta Tona. TemOp 3Byka 0c
. 28.11 29.11 bu6mumoreka [IOK
35 DJIeKTpOMAarHuTHBIC BOJIHBI, X CBOMCTBA U https://m.edsoo.ru/ffoccf
ckopocTs. [1Ikana 377eKTpOMarHUTHBIX BOJH e0
36 [IpuHIMIBI paguOCBI3U U TEIEBUICHUS. 2.12 212
PazButue cpencts ca3u. Pagnonokamnus
37 [ToaroToBKa K KOHTPOILHOU paboTe 4.12 4.12
38 KontpounbHast padora «KonebaHus v BOJTHBI» 512 6.12 brbmorexa LIOK

https://m.edsoo.ru/ffOcc6



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

8

IIpsimosmHETHOE pacpocTpaHEHHE CBETA B 9.12 9.12 bu6mmoreka [IOK
39 OJTHOPOAHOM cpene. TouedHbIl UCTOYHHUK CBETA. https://m.edsoo.ru/ff0cd3
JIyu cBeta 50
OrpakeHne cBeTa. 3aKOHbI OTPAKEHHS CBETA. 11.12 11.12 brbmorexa LIOK
40 N https://m.edsoo.ru/ff0cd4
[TocTpoenune n300pakeHMit B TNIOCKOM 3epKaje e0
12.12 13.12 Bbu6nuoreka [JOK
41 [Ipenomienue cBera. https://m.edsoo.ru/ff0cd?
f6
[MostHOE BHYTpEHHEE OTpakeHue. [IpenenbHbIit 16.12 16.12 Bubmmorexa IOK
42 https://m.edsoo.ru/ff0cd7
YTOJI OJTHOTO BHYTPEHHETO OTPaKCHUS P
JlaGoparopHas pabora «M3MepeHne mokasares 18.12 18.12 Bubmmorexa HOK
43 https://m.edsoo.ru/ff0cd6
NPEIIOMIICHHST CTEKIIa»
7a
19.12 20.12 Bbu6nuoreka [HOK
44 JIunssl. [locTpoenune u3o00paxeHuit B INH3E. https://m.edsoo.ru/ffOcdd
le
23.12 23.12 Bbu6nuoreka [JOK
45 ®opmyna TOHKOM JTHH3BI. Y BETHUCHHUE JUH3bI https://m.edsoo.ru/ffOcdd
le
46 Pentenue 3agad mo reMme «JIuHza» 25.12 25.12
47 JlaGopatopnas pabdora «lccnenoBanue cBOMCTB 26.12 27.12
M300paKEeHUH B IMH3AX»
48 Hucnepcus ceeta. CIOKHBIN cocTaB 6e10ro 9.01 10.01

cBeta. [[BerT.



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

. Jlaboparopnas pabota «Habmonenue

13.01

13.01

49
TUCTIEPCUU CBETa»
15.01 15.01 Bbu6nuoreka [JOK
50 Wutepdepenus ceera. https://m.edsoo.ru/ffOced
22
16.01 17.01 Bbu6nuoreka [JOK
51 Hudpaxmus ceera. Judppakunonnas pemérka https://m.edsoo.ru/ffOced
22
[TonepeyHOCTh CBETOBBIX BOJIH. [Toaspu3arust 20.01 20.01 brbmorexa LIOK
52 https://m.edsoo.ru/ffOcfO
CBETa 2e
53 OnTudeckue mpruOOPHI U YCTPOICTBA U YCIOBUS 22.01 22.01
uX 0€30MacHOr0 MPUMEHEHHS
I'paHuIBl IPUMEHUMOCTH KJIACCUYECKOM 23.01 24.01 bu6mmoreka [IOK
54 MexaHHUKH. [locTynaTsl criennanbHOM TeopuH https://m.edsoo.ru/ffOcf8
OTHOCUTEIBHOCTH 62
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 2701 2701 brbmorexa LIOK
55 https://m.edsoo.ru/ffOcfa
3amMeyicHre BPEMEHU U COKPAIIICHUE JITTHHBI 42
DHEPrus ¥ UMITYJILC PEISTUBUCTCKOM YaCTHUIIBI. 29.01 29.01 brbmorexa LIOK
56 N https://m.edsoo.ru/ffOcfc
CBsI3b MaCChI C SHEPTHEH U UMITYJIHCOM. 68
57 Pemenue 3agau no reme «OnTuKa» 30.01 31.01
58 [TonroToBka K KOHTPOJILHOU paboTe 3.02 3.02
59 KonTtponsHas padora «OnTrka. OCHOBBI 5.02 5.02 bu6mmoreka [IOK

CHGL[I/Ia.HI:HOf/’I TCOpHUU OTHOCUTCIIBHOCTU»

https://m.edsoo.ru/ffOcf6



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

fo

60 ®oroubl. @opmyna [Lnanka. DHeprust u 6.02 7.02 E;gi?fézzzi.oﬁ/ﬁocfe

uMIynbe GoTOHA
16

61 Pemenue 3agau no reme «®OTOHBI» 10.02 10.02
OrtkpsiTHE U UccnenoBanue GoTodpdexTa. 12.02 12.02 bubmmorexa LIOK

62 https://m.edsoo.ru/ffOcffc
Omrpitel A. I'. CToneroBa 4
3akonbl hoTor(hdexra. YpaBHeHHE DUHIITEHHA 13.02 14.02 bubmmoreka [JOK

63 g porodddexra. «KpacHas rpanuia» https://m.edsoo.ru/ff0d01
doTorddekra 5e

64 Pemenue 3agau no reme «3aKOHbI 17.02 17.02
¢doroarpdexrar»

65 Pemenue 3a1a4 1o teme «YpaBHEHUE 19.02 19.02
Oitmrelina 1 Goroaddexra.»

66 JlaBneHue CBeTa.v Omnpitsel I1. H. JIeOenesa. 20.02 21.02 E’[P'[ISJSIP/I/O;ZI;E;(]J_}JO:LJ(/ £0d04
XUMHUYECKOE JENCTBUE CBETA 26
TexHuueckue ycTpoHCTBA U MPAKTUYECKOE 24.02 24.02

67 npuMeHeHue: (OoTodIEMEHT, (OTOJATUHK,
COJTHEYHast OaTapesi, CBETOIUOT
Pemenue 3a1a4 110 TeMe «DIIEMEHTHI KBAHTOBOM 26.02 26.02 brbmorexa LIOK

68 https://m.edsoo.ru/ff0d03
OIITUKH» 02
Monens aroma Tomcona. OmbiTel Pesepdopaa 27.02 28.02 bubmmoreka [JOK

69 o paccestHuto a-yactuil. [ImanerapHas Moenb https://m.edsoo.ru/ff0d09

aToMa

la



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

3.03 3.03 bu6nuoreka [JOK
70 IToctynatsl bopa https://m.edsoo.ru/ff0d0a
fa
5.03 5.03 Bbu6nuorexa [JOK
71 Pemenue 3ama4 o teme «Ilocrymnarsr bopa» https://m.edsoo.ru/ff0dOa
fa
W3zny4yenue u norioieHue GOTOHOB MpH 6.03 7.03 bu6mmoreka [IOK
72 nepexo/ie aToMa ¢ OJIHOTO YPOBHSI SHEPTHH Ha https://m.edsoo.ru/ff0d0a
npyroii. Buapl ciekrpos fa
BonHoBbie cBoiicTBa yactull. Boiusl e bpoiins. 10.03 10.03 bu6mmoreka [IOK
73 KopryckynsipHO-BOJTHOBOH J1yan3M. https://m.edsoo.ru/ffodOc
CrnoHTaHHOE M BBIHY)XJICHHOE U3JTy4CHUE a8
OTKpbITHE PAOAKTUBHOCTH. OTBITHI 12.03 12.03 bu6mumoreka [IOK
74 Pesepdopna no onpeneneHno cocTaBa https://m.edsoo.ru/ff0dOf
PazMOaKTHUBHOTO U3ITy4CHHUS d2
75 CoiicTBa anbda-, 6era-, raMMa-u3TyICHHUS. 13.03 14.03
76 Brusinue pagnoakTUBHOCTH Ha KUBBIE 17.03 17.03
OpraHU3MBI
19.03 19.03 Bbu6nuorexa [JOK
77 OTKpbITHE TPOTOHA U HeMTpoHA. M30TOMBL https://m.edsoo.ru/ff0d11
62
Anbda-pacnan. DIEeKTPOHHBIH U IO3UTPOHHBIN 20.03 21.03 Bubmmorexa IOK
78 https://m.edsoo.ru/ff0d11
Oera-pacnaz. ["aMma-u3nyueHue 62
DHeprusi CBsI3u HyKJIOHOB B siaipe. SaepHble 204 204 Bubmmorexa HOK
79 https://m.edsoo.ru/ff0d13

peaKIuu.

56



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

Slnepublii peaktop. [IpoGaeMbl, EPCIEKTUBHI, 3.04 4.04 bubmmorexa LIOK
80 . https://m.edsoo.ru/ff0d13
HKOJIOTUYECKUE aCIIEKTHI IePHON SHEPTeTHKU 56
Penrenne 3a1au « DHEPTHSI CBSI3U HYKJIOHOB B 704 7.04 bubmmorexa LIOK
81 https://m.edsoo.ru/ff0d13
AAPEC.»
56
9.04 9.04 bubmuoreka [JOK
82 OneMeHTapHbIe YacTHIIbI. OTKPBITHE TO3UTPOHA. https://m.edsoo.ru/ff0dOe
38
MeTo 161 HaGITFOICHHSI U PETUCTPAIIUH 10.04 11.04 bubmmorexa LIOK
83 https://m.edsoo.ru/ff0d0e
AJIEMEHTAPHBIX YaCTHII.
38
Kpyrneiit cton «DyHIaMmeHTaIbHBIE 14.04 14.04
84 B3auMoieicTBUs. EnnHCTBO u3ndeckoit
KapTUHBI MHPa»
Bun 3Bé3nHoro neba. Co3Besnus, spkue 3BE3/bI, 16.04 16.04
85 IUIAHETHI, UX BUAUMOE ABMkeHue. CoslHeuHas
cucremMa
86 Connie. ConmHeyHas aKTUBHOCTh. MICTOYHUK 17.04 18.04
sHeprun CoJiHLA U 3BE3NT
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/bI 21.04 21.04
87 [JIaBHOM IMOCIIEI0BATEILHOCTU. BHYTpEeHHEEe
CTPOEHUE 3BE3 .
88 CoBpeMeHHbIE MPEICTABICHHS O 23.04 23.04
MIPOUCXOXKICHUU U 3BoJtoruK CoHIIA U 3BE3A
89 Mneunsiii [1yTe — Hama ["anaktuka. 24.04 25.04

ITonoxeunune u nBmxxenne Conaua B ['amakTuke.



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

lNaaktuku. YE€pHbIE ABIPBI B sApax raJakTUK

90

Bcenennas. Paz0Oeranue ranaktuk. Teopus
Bbosbmoro B3pbiBa. PeukroBoe usirydeHue.
MeraranakTrika

28.04

28.04

91

Heperennsie mpobaemMbl acTpOHOMUHT

30.04

30.04

92

KoHTposabHast padota «91eMeHTbl aCTPOHOMUHU
U acTpO(DU3HKI»

5.05

5.05

93

Ob6o06maromuii ypok. Ponb ¢pusuku u
aACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOW, COUMAIBHON U 3TUYECKOM
cdepax IesTeTbHOCTH YeTI0BeKa

7.05

7.05

94

O6o0maromuit ypok. Poib u mecto pusuxu u
aCTPOHOMHUU B COBPEMEHHOMN HAayYHOU KapTUHE
Mupa

12.05

12.05

95

O6o6maromuit ypok. Ponb gusnueckoii Teopun
B (hOpMHUPOBAHUHU TIPEACTABICHUHN O HU3NUECKOM
KapTUHE MUpa

14.05

14.05

96

O6o06maromuit ypok. Mecto ¢puznyeckoit
KapTUHBI MHpPa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUH O
npupoe

15.05

16.05

97

IToBTOpenue no reMe «MaraurHoe mouie.
DneKTpOMarHuTHAsI UHAYKLIHS»

19.05

19.05

98

[ToBTOpenue no remMe « OnTUKa»

21.05

21.05

99

[ToBTOpenue no reMe «OCHOBBI CIEIUATBHON
TEOPUU OTHOCUTEIBLHOCTH»

22.05

23.05




)l ant « Kpa as dusuxa 26.05 26.05 bubmmoreka [JOK
100 OBTOpeHHeE N0 TeMaM « KBaHToBas (usuka. 1 itoe i eds00 rUHOALT
DJIeMEeHThl ACTPOHOMUH H aCTPO(PUIHKH» ”
OBIIEE KOJIMYECTBO HACOB I10 102
ITPOI'PAMME
100 100
DaKTHIECKU IPOBENEHO (1.05; (2.05;
8.05) 9.05)



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

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbie
Ne i/t P Konrtpouabnsie | IlpakTnueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PUBUKA U METO/JIbl HAYYHOTI'O ITIO3HAHUA
Bbu6nuoreka [JOK
1.1 @du3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 https://m. edsoo.ru/7f4 1072
Hroro no paszneny 2
Pasznen 2. MEXAHUKA
Bbu6nuoreka [JOK
21 Kunewatiia > https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
2.3 3aKOHBI COXpPAHEHUSI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmmoreka [JOK
' TEOpHU https://m.edso00.ru/7f41bf72
Bbu6nuoreka [JOK
32 OCHOBBI TepMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbie COCTOSIHUSI BEIIECTBA. 5} bubnmoreka [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

®a30BbIE IEPEXOABI

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

Hroro no paszneny 24
Paznen 4. DJIEKTPOAUHAMMUKA
Bbu6nuoreka [HOK

41 DueKTpocTatiia 10 https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIN 31eKTpHUYecKuil TOK. TOKH B 12 bu6mmorexa LIOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Htoro no paszneny 22

Pe3epBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68



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

11 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P KonTtpoubnbie | IIpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
Pazgen 1. 9JIEKTPOJINHAMUKA
MarnutHoe nose. DJIeKTpoOMarHuTHast bu6mmoreka [IOK
1.1 11 1 3
WHIYKIIHS https.//m.edsoo.ru/7f41c97c
Hroro no paszaeny 11
Pazgen 2. KOJIEBAHUSI U BOJIHBI
51 MexaHn4ecKue U 31eKTPOMarHUTHbBIE 9 1 bubnmoreka [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKkue 1 31eKTPOMarHUTHbBIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bbu6nuoreka [JOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTHU

31 OcHOBBI cielUaNbHOM TEOPUHN 4 1 bubnmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edso0.ru/7f41c97¢
Hroro no paszzaeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DNeMeHTbl KBAHTOBOU ONTUKH 6 httns://m. edsoo.ru/7fA1c97c
4.2 Crpoenue atoma 4 bubmmoreka [IOK



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

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

4.3

AToMHOE A1po

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pasaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 7 Et?r?s?/yllr?wf:(;igrou/ﬁf4lc97c
Hroro no pasaeny 7
Pa3gen 6. OBOBIAIOILIEE IOBTOPEHUE

6.1 O6o06m1aromiee MOBTOPeHNE 4 Et?r?s?;;?:;igr?ﬁfmwk
Hroro no paszzaeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




