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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro

oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom denepaibHoil paboyeil mporpaMMbl BOCHUTAaHUS WU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
o0Opa3oBaTebHbIE MPOTrPaMMBl;
METOAMYECKNX PEeKOMEHJANWH MO0 CO3JaHMI W (YHKIMOHMPOBAHUIO B
001eo0pa3oBaTe/ibHbIX OPraHM3alMAX, PACHOJO0KEHHBIX B  CeJbCKOM
MECTHOCTH M MAJIbIX FOPOJaX, HEHTPOB 00Pa30BaHUA €CTECTBEHHO-HAYYHOW 1
TeXHOJI0ru4ecKoii HanpaBJjieHHocTell («Touka pocra») (yrB. pacnopsikeHHeM
MunucreperBa npocsemenusi Poccuiickoii ®enepamuu ot 12.01.2021 Ne P-6).
— URL: http://www.consultant.ru/document/cons_doc_LAW 374694/ (mara
oopamenns: 10.03.2021).

Conepxanue mporpaMMbl 10 (u3uke HampaBieHo Ha (HOpPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa obydaromumxcs 10-11 kimaccoB tmipu
oOydeHnH Ux Qu3rMke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanmsim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKkKe YYUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXIPEIMETHBIX
cBs3eld (DU3MKM C €CTEeCTBEHHO-HAyYHBIMM YYEOHBIMU TIIpeamMeTramMu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUS (PU3UKU HAa YPOBHE CpPETHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHEHIE,
MeTarpeMeTHbIe, TpeAMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKK Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TPEeIMETHBIE Pe3yIbTaThI M0 TOJaM 00y4eHHUS;

e coaepxkaHue yueOHoro npenmera «dusukay no rogam o0ydeHusl.

du3rka Kak Hayka O HauOoyiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KadecTBe y4eOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHbIA BKJIaJ B CUCTEMY
3HaHU 00 oKpykaromieMm mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmui
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIBKY (DU3MYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
bu3mdeckoir reorpadueri um acTpoHommei. Mcmonp3oBaHWE W AKTHBHOE
NpUMEHEHUE  (PU3NUECKUX 3HAHUM  ONpejesseT Xapakrep U pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe HHEPreTHKU, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHsS HOBBIX MATEpHUAJIOB C 3aJlaHHBIMH CBOWCTBAMHU WM JPYTHUX.



N3yuyenue QU3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa OOydarluxcs, B (OPMHPOBAHUE YMEHHM NPUMEHATH
HAy4YHbII METO]I MO3HAHUS MIPU BBINIOJHEHUH UMH YYE€OHBIX UCCIEAOBAHMIA.

B ocHOBY kypca ¢(usuku myisi ypoBHS CpenHero ooOiero oOpa3oBaHUs
MOJIOKEH pAJl HUAEH, KOTOpble MOXXHO paccMaTpUBaThb Kak MPUHLUIBI €ro
MOCTPOECHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs
(dopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoes eymanumapuszayuu. EBEE peanuzanus mnpeanojaraeT MCIOIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti nanpaenennocmu. Kypc ¢Gu3uku mpenmnosiaraet
3HAKOMCTBO C IIMPOKHM KPYIrOM TEXHUUYECKHUX U TEXHOJOTHYECKHUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHMKH M TEXHOJOTHH, a Takke OO0CYX ICHUS
po0OJIeM palliOHAIBHOTO MPUPOOTIOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CTepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCSA (U3UYECKHe Teopuu ((popMHUpoOBaHHE MPEICTABICHHUA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TeOpUHu, Poiu (HyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O MPUPOAE, TPAHMIAX
IIPUMEHUMOCTH TEOPUH, U1 OIMCAaHUA €CTECTBEHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-AESTEIbHOCTHBIN MOAX0 B Kypce (DU3MKU peanu3yercs Mpexie
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON JEeSTebHOCTH O0YyYaroMXCs.
Jns 6a3oBoro ypoBHS Kypca (U3MKH — 3TO HCIOJIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JAOOPaTOpHBIX padoT,
KOTOpBIE B Iporpamme mno ¢u3uke oObeIUHEHBI B OOLIMI CIUCOK YyYEHHYECKHX
NPaKTHUECKUX paboT. BoijeneHue B yka3aHHOM NepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISECTCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO MPOLECCAa HUCXOAS U3 OCOOEHHOCTEW IIJIAHUPOBAHUS M
ocHaimieHus: kabuHeta (Qusmku. Ilpu s3TOM obOecreuynBaeTcss OBJIAJICHUE



OOyYJaroMMMKCS YMEHHSIMH TIPOBOJIUThL KOCBEHHBIE HW3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (PU3NUECKHX BEIMYWH W IIOCTAHOBKY OMBITOB IO TPOBEPKE
MIPEIIOKCHHBIX TUITOTES.

bonpimoe BHWMaHHWE yOENAETCS PEMICHUIO PACYETHBIX M KauyeCTBEHHBIX
3agad. [lpu 3TOM 1St pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIIOTCS 3aJadd C SBHO
3aJjaHHON (PU3MUECKO MOIEIIbIO, TIO3BOJSIONINE TIPUMEHSTh N3YUCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jesia Kypca, TaK U MHTETPUPYS 3HAHHUS W3
pa3HbIX pasnesoB. g KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 33 aHUS Ha
OOBSICHEHHE MPOTEKAaHUSI (PUINYECKUX SBICHUH W TPOIECCOB B OKPYKAIOIICH
KHU3HU, TpeOyromue BbIOOpa (PHU3MUECKOW MOJENU IJs CUTyalldd TMPAKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOecCredYeHnt0 y4eOHOro mporecca 0a30BBId ypOBEHb Kypca
(bU3MKKM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTCTPUPOBAHHOTO KaOHWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IUKiIa. B kaOwHeTe (QU3UKH TOJDKHO OBITH
HEeoOXoauMoOe J1labopaTopHOe OOOpPYJIOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
obopytoBaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00O€CleurMBaeT TMOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpAlUi Jis
UCCJICIOBAaHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTopHoe oGopynoBaHue 1Jjisi YUEHHMUYECKUX MPAKTHYECKUX PadoT
¢hopmupyercsi B BHJe TeMaTHYeCKMX KOMILUIEKTOB W o0ecne4yuBaeTcsi B
pacuéTte OJHOr0 KOMILUIEKTa Ha JIBYX oOy4yawumuxcs. Temaruueckue
KOMILIEKThI J1a00paTOPHOro 00OPYAOBAHUA JOJKHbI ObITH NOCTPOCHbI HA
KOMILJIEKCHOM HCMO0JIb30BAHUU AHAJOTOBBIX U M (POBLIX NPUOOPOB, a TAKIKE
KOMINIBIOTEPHBIX H3MEPUTEJbHBIX CHCTEM B BU/le HM(PPOBHIX J1a00paTOPHId.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uWHTEpeca W CTPEMIJICHHS OOYyYalOMUXCS K HAydYHOMY
W3YYCHHUIO TIPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHHE
MCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ysbTaTa H3yYCHUS
OCHOB CTPOCHWMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;



GopMupoBaHUE YMEHHH OOBACHATH SIBICHHS C HUCIHOJb30BAaHUEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKa3aTEIbCTB;

(opMHUpOBaHUE NPEICTABICHUNA O PONM (PU3MKU JJI1 Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTKeHne ITHX Ieneld oOecreynBaeTcs pelieHHeM CIeAYIOMMUX 3a7ad B
mpoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CpeTHETO 00Iero o0pa3oBaHus:

npuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01mux bu3nYecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAsI MEXaHUKY,
MOJICKYJSIDHYIO  (PU3HKY, DJJIEKTPOJAMHAMUKY, KBAaHTOBYH (U3HKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue yMEHUM TNPUMEHSATH TEOPETUUYECKUE 3HAHUS  JUIS
0oObsiICHEHUS (PU3UYECKUX SBJICHUM B TPUPOAEC U JUIS TMPUHSITHUS
MPaKTUUECKUX PEIICHUI B TIOBCEIHEBHOM KU3HU,

OCBOCHHE CIOCOOOB pEIICHHsS pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko MoJeNblo, 3a/ay, MOAPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
co3ganue Gu3NUeCcKOl MOJCIH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;
NMOHUMAaHUE (PUBMUYECKUX OCHOB M TMPUHIIMIOB JCHCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIQICHUE METOJAMHU CAMOCTOSITEJIbHOIO IUIAHUPOBAHUS M IPOBEICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opMaIuu,
OMpEIENICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

CO3JJaHHUE€ YCJIOBUW MJI pPa3BUTHS YMEHUM MPOEKTHO-HCCIEN0BATENBCKOM,
TBOPYECKOM JESATEIbHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJICINIO), B
11 xnacce — 102 yacoB (3 yaca B HEJEIIO).



COIAEPKXAHUE OBYYEHUA
(mpakTHYecKkass 4YacTb Y4eOHOro COJep:KaHUsl NpeaMeTra  yCHWIeHa
MaTepHaIbHO — TeXHUYeCKOo# 0a30ii nenTpa «Touka pocTa», HCIOJIb3yeMOro
MJISl peajiM3anMu 00pa3oBaTe/]bHBIX NPOrpaMM B paMKax IpPernogaBaHHUs
(puszukn)

10 KJTIACC

Paszges 1. ®u3uKka 1 MEeTOAbI HAYYHOI 0 NO3HAHMUS

®usuka — Hayka o npupone. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Ponb JKcnepuMeHTa © TEOpUM B MPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKe.

MopenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHHIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpyHIMD COOTBETCTBUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIOIEN.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeaHsii CKOPOCTb, MIHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUaIbHON TOYKH, UX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
Ciio)keHue nepeMenieHU 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U IEepEeMEUICHUs
MAaT€pPUAIBbHONU TOYKH OT BPEMEHU.

CBoOoaHoe najieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTsk. [lepron u gacrota oOpamenus. L{leHTpocTpeMHUTETbEHOE YCKOPEHHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobOpazoBanue IBUKEHUMN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.



HaGmionenue paBukeHusl Teia, OPOIIEHHOrO TMOJA YIiIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii akcnepumenm, nabopamopHsie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONJACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUKEHMS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuninun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Moxosi, CKoJibkeHusi, kaueHus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarensHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTEIBHO OCH BpameHus. Ilnewo cuel. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUYECKOE IPUMEHEHHUE: IOJUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi



N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoubl coxpaneHusn 6 MexaHuKe

NMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAbHBIX CHWJI C M3MCHCHHEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHIMAIBLHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 TBYX OIMHAKOBBIX
HUTSAHBIX MAATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U TEPMOJANHAMHUKA

Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJiekyii. KonmdectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkama Temmeparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHHEe MenaeneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U cIoco0BI €€ n3mMeHeHus. KonmndaecTBo TerioTel U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne TepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I paduuaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KodgduuueHT mone3noro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo aanabaTHOMY pACHIMPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOJIYUYEHUS COBPEMEHHBIX MaTe€puajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHMKYM, OUAIEKTPUKU W MOJYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3UIUU DIIEKTPUYECKUX ITOJIeU. JIMHUM HANPSKEHHOCTU JJIEKTPUUECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOr0 KOHJIEHCATOopa.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJICKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIMUIT I€UCTBUS DIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMPNEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

DNEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKH TOKa, DJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHUS MWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHalIa.

CMmeniaHHOe COeIMHEHHE MMPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTHUBIICHHUS METAJIJIOB OT TeMIIEpaTypHhI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3aeKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypaBHEHM, JHHEWHas (QyHKIUA,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mmexannyeckoe NBWKEHUE B JKHBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUJIOBbIE CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.



COIAEPKXAHUE OBYYEHUA

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Mazcnummnoe none. IneKmpomacHuUmMHAs UHOYKUUA

IlocTosiHHBIE ~ MarHuThl.  B3amMoJeWcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bextop MarHutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MAarHUTHBIX TMOJie. JIMHUM MarHUTHOM MHAYKUMU. KapTuHa JNWMHUNA MarHUTHOM
WHJIYKIUY MOJI1 MOCTOSTHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOAHUKA € TOKOoM. KapTuHa JnHMHMN WHIYKIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSMOrO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HanIpaBJieHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenia.

SlBneHne 3JIEKTPOMAarHUTHOM HWHAYKIUU. [loTOK BekTOpa MarHUTHOU
WHIYKIUUA. OJIEKTPOABMIKYILAST CHJIA HWHIAYKIMUA. 3aKOH 3JICKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe anekrpuueckoe Tmosie. IJIEKTPOABUXKYINAs CUJIa WHIYKIUUA B
ITPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBJEHHE CaMOMHAYKIIUM. ODJIEKTPOABIKYILAS  CHJIA
CaMOWHIYKIIHH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHu4Yeckne yCTPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJCKTPOMATrHUTBI, SJIEKTPOJBUIrATENIb, YCKOPHUTEIU DIEMEHTaApPHBIX
YaCTHIl, THAYKIIMOHHAS 1€Yb.

Jlemoncmpayuu
(c ucnonvzosanuem yuppoeozo u anano2o068020 ovopyoosanus uenmpa «Touka
pocmay)

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.
JIvHUM MHAYKIIMYA MAarHUTHOTO TOJISL.
B3aumopelicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.



SIBneHue 3eKTPOMarHUTHOM UHAYKIUU.

ITpasuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHIIbI MHIYKLUUUA OT CKOPOCTH M3MEHEHUs
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
(c ucnonvzosanuem yupposozo u anano206020 ooopyooeanus yenmpa «Touka
pocmay)

I/I3yquI/Ie MAaravuTHOT'O ITOJIA KaTYIIKH C TOKOM.
I/ICCJICIIOBaHI/Ie I[CﬁCTBHS[ MOCTOAHHOI'O MAarHvTa Ha PaMKy C TOKOM.
I/ICCJICIIOBaHI/Ie SABJICHUA BJIGKTPOMaFHI/ITHOP'I WHAOYKIIUN.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHEe  KoseOaHMUs.
IMapmonnyeckue konebanus. Ilepuon, wacrora, amruiutyaa u ($aza kosieOaHUM.
[IpyXvHHBIM MasATHUK. MareMaTU4eCKUM MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosieOanuii. [IpeBpalenne sHeprun nNpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOjJeOaHUsS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHHs
HHEPTUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromMX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
kosneOanus. Pesonanc. BeiHyXI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIpsSKEHUS.

Tpanchopmatop. [IponsBoacTBo, mepenada U NOTPEOICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHeprun. KymnbTypa
HCIIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckue yCTPOMCTBA M MPAKTHYECKOE ITPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu
(c ucnonvzosanuem yuPpoeozo u anano2oozo ovopyoosanus yenmpa «Touka
pocmay)

UccnenoBanne mnapaMeTpoB KoJieOaTEeIbHOM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).
HabGmonenue 3aTyxaromux KojaeoaHu.



HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HaNpPsDKEHUS] OT BPEMEHM) ISl
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mociieoBaTEIbHOM COEIMHEHHUHU PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepeIadHn.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol
(c ucnonv3oeanuem yuPpoeozo u anano206020 0oopyoosanus yenmpa «Touka
pocmay)

UccnenoBanue 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIEOaHUMN rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

UccnenoBanne TmEepeMEHHOr0 TOKa B ILENW W3  MOCJIEI0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHBLE 80TIHbL

Mexannueckue BOJIHBI, YyCJIOBHS pacnpoctpanenus. I[lepuona. CxopocTb
pacnpocTpaHeHus W JyiMHa BOJHBL. [lomepedHble W NPOJOJIBHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHHUECKUX BOJTH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3JYYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snekTpomarautHoil BoiHe. CBOWMCTBA
AJICKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPETOMIICHUE, TOJApu3aIus, AudpaKius,
uaTepdepenins. CKOpoCTh IJIEKTPOMAarHUTHBIX BOJIH.

[IIkana »1eKTpOMAarHUTHBIX BOJH. [IpuMeHEHHE 3JEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBS3U U TeJeBUACHU. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu
(c ucnonvzoeanuem yuppoeozo u anano2o068020 ovopyoosanus uenmpa « Touka
pocmay)

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.
Koneb6mtomeecst Tesio kKak MICTOYHUK 3BYKA.

HaGnronenne orpakeHus U MpesioMIICHUS] MEXaHUYECKUX BOJIH.
HaGmonenue nntepdepeHunn u 1uppakiui MEXaHUMYECKUX BOJIH.



3BYKOBOM PE30HAHC.

HaGmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIUTYAOW H
4acTOTOH KoJieOaHuH.

HccnenoBanue CBOWMCTB  DJIGKTPOMArHUTHBIX  BOJIH: OTpakCHHUE,
npesioMJIeHUe, Noiaspu3anus, Audpakuus, UHTEpPEpEeHIHs.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpene. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI oTpaxeHHus: cBeta. [locTpoeHue nzoOpaxkeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cera. 3aKOHBI MPETOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHbI yroa MOIHOrO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcust cBeta. ClnoxHbIM cocTaB Oenoro ceera. L[ger.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHHEe M OmNTHYecKas cuiaa TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHHil B
coOuparonmx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYECHHE,
JaBa€MO€ JINH30M.

IIpenensl NPUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. WHTepdepennus ceta. KorepeHTHblE HCTOYHHKHU.
VYcinoBuss HaOMIOAEHHS MAKCUMyMOB U MHUHUMYMOB B MHTEP(EPEHIMOHHON
KapTUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. [udpaxknuoHHas pemérka. YcioBue HaOI0IeHUS
IJIABHBIX ~MAKCUMYMOB TIpH  IAJEHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHnueckne ycTpoicTBAa M MNPAKTHYECKOE IPHMEHEHHE: OYKH, JIyIa,
(doroanmapaT, NPOEKIMOHHBIM ammapar, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PELIETKA, TOJISIPOUI.

Jlemoncmpayuu
(c ucnonv3oeanuem yuPpoeozo u anano206020 ooopyoosanusn yenmpa «Touxa
pocmay)

[IpssiMonuHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTtrueckue npudopsI.

[TonHOE BHYyTpeHHEE OTpakeHne. Moenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpPOCKOMa, TeJIECKOMa.

HaGmronenne nntepdepeHunn cBera.

HaGmonenue nudpakunu ceera.



HaGmronenue nucnepcuu ceera.

[lonyuyeHne cnexkTpa ¢ MOMOILIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKY.
HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

(c ucnonvzosanuem yupposeozo u ananoz08020 ooopyoosanua yenmpa «Touka
pocmay)

M3mepeHne nokasaTesis IpeaoMIICHUs CTEKIIA.
HccnenoBanuie cBOWCTB M300paxKeHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['panuiel TpUMEHMMOCTH — KJIacCMYeckod — mexaHuku.  [locTymaTsl
CIIEIUAJIbHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOMAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIMI OTHOCUTEIIBHOCTH DUHIIITCHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJICHUE BPEMEHU M COKpalleHHe
JUTVHBI.
DHeprusi ¥ UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C BHCpFI/ICﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ HJaCTHUIBI. 3H€pFI/I}I
ITOKO4I.

Pa3nen 7. KBanToBas pusuka

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPTuUs
U UMITYJTbC (DOTOHA.

OtkpeiTre u uccnenoBanue porodddexra. Onbitel A. I'. CToneToBa. 3aK0oHbBI
dororddexra. YpaBuenue DitHmrerina ana dotodrddexra. «KpacHas rpaHuia»
dotorddexra.

JlaBnenue ceeta. OnbiTel 11. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIIEMEHT,
dboTomaTunK, colHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (oTodddekra.

Csetonuos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma



Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHHIo o-4acTHII.
[Lmanerapnas moxpens aroma. Iloctynatrsl bopa. M3nyduenune u mnorsiomieHue
(OTOHOB MNpHU Mepexoje aroMa C OJHOIO YPOBHS SHEpPrud Ha Apyroud. Buaswl
cnekTpoB. CIIEKTp YpOBHEN SHEPIUU aTOMa BOAOPOAA.

BonHoBsie cBoiicTBa yactull. Bomusl ne bpoitns. KopmyckyiisipHO-BOJIHOBOM
IyaJIi3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JIyUYEHHE.

TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnaens onbita Pesepdopaa.

Ornpenenenue QIMHBI BOJIHBI Ja3epa.

HaGmonenne nuHeMvaThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii axkcnepumenm, 1abopamopmsie pabomol

HaGmonenne nuHevaToro cnekTpa.

Tema 3. Amomnoe a0po

DKCMEPUMEHTBI, JIOKA3bIBAIOIIME CJIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOrO u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paainoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA U HeWTpoHa. HykimoHnHass monend snpa I'eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacman. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacman. ['amma-
u3NydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.

DHeprusi CBSI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Snepnbie peakuuu. [lenenre u CUHTE3 sIEP.

Anepnsiii peaktop. TepmosimepHbiii cunTe3. [IpoOieMbl W TEPCIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOICHNS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. EAMHCTBO (hr3ndeckoit KapTUHBI MUPA.

TexHnueckne yCTpOMCTBa U NMPAKTUYECKOE NMPUMEHCHUE: JIO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuéTynK HOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

Pa3zgea 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPU3UKH



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHUH.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH)KEHUE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CosiHIA M 3BE3.
3BE3M1BI, UX OCHOBHBIE XApPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KIacC —
CBETUMOCTBY». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCJIEA0BATEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[lyte — Hama I'amaktuka. [lonoxenue u aBukenue ColiHIIA B
lNamaktuke. Tunbl ramaktuk. Pagroranaktuku u kBazapsl. YEpHBIE ABIPBI B sAIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66sma. Paz0eranue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabooenus

HaGmronenus HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH I ONpe/ieNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOPEeHUE

Ponr ¢u3ukm W acTpOHOMUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATHUYECKOU cepax AesTENHLHOCTH Ye0BEKa, POJIb U MECTO (DU3UKU
U aCTPOHOMHUH B COBPEMECHHOM HAYYHOU KapTUHE MHUpPA, POJIb (YU3NIECKON TCOPUH
B (OpPMHpPOBAHWU TPEICTABICHUNA O (U3UYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckor KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHS B 11 kitacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMM MAaTEMATHKH,
Omonoruu, XUMHH, reorpadun ¥ TEXHOIOTHH.

Meowxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUUYECKUE
(GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE



TOXJIECTBO, BEKTOPbI U UX MPOEKIMU HA OCH KOOPAHUHAT, CJIO0KECHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMH, NPU3HAKU TOAOOUS TPEYTOJIHLHUKOB,
onpeiesieHne MIoNaau IIOoCKuX GUryp u oobEmMa Ted.

buonoeus: »snekTpuueckue SBICHUS B JKUBOM NpHUpoOje, KoieOaTelbHBbIC
JIBUKECHUS B )KMBOU MPUPOJE, ONITUYECKUE SBJICHUSA B )KUBOW NPUPOJE, ACUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEJN, MEXaHM3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEIIETKH, CIEKTPaJbHBIMI
aHAIN3.

leoepaghusi:  marHuTHBIE TIONMIOCA 3€MJIM, 3alleKM MATHUTHBIX  PYII,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEJACKA3aHUE 3EMIICTPSICEHUIA.

Texunonoeus: JWHUAM DIIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTO TOKa,
3JIEKTPOABUIaTENIb, WHIYKUHOHHAS II€Yb, pajap, pPaJUuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MPOCKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA
(c yuérom padoueil mporpaMMbl BOCIIMTAHUA U NPUMEHEHUsI 000Py/10BAHUA
LHEHTPOB 00pa30BaHUSI €CTECTBEHHO — HAYYHO H TEeXHOJOTHYeCKOM
HanpasJieHHocTeil «Touka pocTay)
OcBoenue yueOHoro mnpeamera «®Pusznka» Ha YpPOBHE CpEAHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh JOCTUKEHUE CICIYIONTUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamMera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCA PYKOBOACTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pPeaqn3alid OCHOBHBIX HaIpPaBJICHUN
BOCHUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOopMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeToCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTBA;

NPUHATAE  TPAAUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX H
JEMOKPaTUUECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIE€STEILHOCTh B MHTEpPECAaX TI'pa)kIaHCKOTO
oO1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIMAMU U Ha3HAYCHUECM;

FOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU I€ATEIbHOCTH;

2)IaATPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAaHHOCTH POCCUHCKOM TrPaKJIaHCKOM WUJICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3)1yXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUSA:

c(hOopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STHUSCKOTO TTOBEICHNS,

CITOCOOHOCTh OIICHWUBATh CHUTYAllMI0 M NPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4YHUCJIC B
NESTENbHOCTH YYEHOTO;

OCO3HaHHUE JTUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHUBOTO OYIYyIIIETO;

4)3CTeTHYECKOr0 BOCIIMTAHUSA:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCyLIEro (pU3nYEeCcKoil HayKe;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pa3IMyHbIM cepam npodecCUOHANbHOU IEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bY3UKHM HA TPOTS>KEHUU BCEH JKU3HU;

6)3K0JI0rH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOWIEN CPEJIE HA OCHOBE
3HAHMS 1leJIeld yCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHue OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO0 (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 TMO3HAHUS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOU [ESITENbHOCTH, TOTOBHOCTH B MHpoLEcce
U3y4eHHs  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIHCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIMpPOBaTH W aKTyaJlM3UpPOBaTh  MPoOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONPENIECNIATh eI JECSATECIbHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTECPHUH HX
JIOCTHKCHUS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIaH PEIICHHS MPOOJEMBbI ¢ YYETOM aHAIHM3a HMEIOIIHXCS
MaTEPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAbHOTO,
BUPTYQJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BHUBATh KPEATHBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBaTe/ibCKue 1eCTBHUA .



BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMH M METOJaMHU
(u3nUecKOl HayKu;

BJIJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATEIHCKON U MPOSKTHOU ACSITENbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUI0 HOBOTO 3HAHHS, €ro
WHTEpIPETalny, MPeoOpa3oBaHUI0 W MPHUMEHEHHI0O B PAa3IMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YHCIIC TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUUKH;

BBISIBIIATH [IPUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pelIeHHs, HaXOJWTh apryMEHTBI IS JI0Ka3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJadyd B 0O0pa30BaTEIHHOMN
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4deHUs WH(opManuu (U3HUecKOro CoAep>KaHus U3
MUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSTEIHHO OCYIIECTBISATh IOWCK, aHaJu3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
MPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3aIMOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3zHa4YeHUS WH(DOpPMAIIUU U TIEIEBOUW ayIUTOPUH, BEIOUpAsi ONTUMAILHYIO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHME Ha Ypokax (U3MKM U BO BHE-YpPOUHOMU
NesATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

pa3BEPHYTO W JIOTUYHO HU3JaraThb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHIMBHUIYyaIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUN C YUYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OpUHUMATh 1L€TM  COBMECTHOM  JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JIOCTHKEHHIO: COCTaBJATh IUIaH JEUCTBUM,
pacnpenensiTh poid € YYETOM MHEHHMH YYaCTHHUKOB, OOCYXKJAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJAJla M KAXKJIOTO y4YaCTHHKA KOMAaH/Ibl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE€ TMPOEKTHI, OLIEHWBATh HJEU C TO3UIUU HOBH3HBI,
OpPUTHUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh IO3UTHUBHOE CTPATETHYECKOE IOBEACHHE B Pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATEIBHYIO NIESTEIBHOCTh B 00JACTH
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh W (OPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON paboOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHI;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MIPEATIOYTCHUM;

JlenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWIMA B OO0JACTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIHMsIM, BHOCUTh KOPPEKTUBHI B NIESATEIHLHOCTD,

OIICHUBATh COOTBETCTBHE PE3YTHTATOB IIEIISIM;



BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO APYTHX HA OMIMOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIETO0 CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIIOCOOHOCTh aJaNTUPOBATHCS K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHS U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHUE
JIpYTHX, YYUTBIBATH €ro TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:
JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B Pa3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKON IETETbHOCTH JIOJIEH;



YUUTHIBATh TpPAHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUYETa, aOCOMOTHO TBEPAOE TENO,
WJIeanbHbIM a3, MOJEIIM CTPOECHUS I'a30B, KUIKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3NIecKux 3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUECKOW TEOpUHM CTPOCHHMS BEIEeCTBA U
ANIEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHHE, CBOOOJHOE TAaJEHUE TeJ, JABWKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojieiicTBre Ten, nuddys3us, 6pOyHOBCKOE IBMKEHHUE, CTPOCHHUE KUJKOCTEH
U TBEPJBIX TEJ, U3MEHEHHE 00bEMaA TeJl IPU HarpeBaHUM (OXJIaXkKACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHJEHCAIMS, IUIaBJICHUE, KPUCTALIU3AIUs, KUIICHHE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
coCyJie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B H30IpoIleccax,
AJIEKTPU3AIUS TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OTHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, HCMOJb3ysl (DU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MYTh, IEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KMHETHYECKasl dHEPTHsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICT HCIOJIB3YEeMbIX BEIWYHH, MX OO0O3HAUYCHUS] W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIleparypa, CpeIHss
KMHETUYECKasi PHEPTUSl XaOTMYECKOTO JBMXKEHHUSI MOJIEKYJ, CPEAHEKBaJApaTUUHAas
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEPTHs, paboTa rasa,
KO3 (PUIIMEHT TI0JIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENSA, TPU ONMUCAHUM
IPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOIb3YEMbIX BEIMYHMH, HX
0003Ha4YCHUS] W CIUHMIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUME JAHHYIO
(bU3UYECKYIO0 BEIUYMHY C IPYTHMHU BEJTUYNHAM;

OTHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
SBICHUS (TIPOIIECCHI), UCTIONB3Ysl (PM3UUCCKUE BEIMYHMHBI: SJICKTPHUCCKUN 3apsi,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH OIS, MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAJIOB;
NP ONUCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKUHA CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUsS W EAWHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJTU3UPOBATh (PU3UUYCCKHUE MPOICCCHl W SBICHUS, HUCIOIB3Ys (PU3HUCCKUE
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHHMS MEXaHHMYECKOM DSHEPIrHHM, 3aKOH COXpPAaHCHUS WMITyJbCa,
MPUHIMIT CYNEPHO3UIIUN CHUJ, TPUHIIMI PABHOIPABUS HHEPIUATBHBIX CHCTEM



oTcu€Ta, MOJEKYJSIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIEeCTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIJIOBOTO JBYKCHHS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKU, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KynoHa, TpHUATOM pa3inyaTh CIIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MaTEeMaTHYECKOE BBIPAKCHHE M YCJIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUSA MAallluH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; pa3MuaTh yCIOBUS WX O€30MAaCHOTO HCIOJIL30BAaHUS B
TIOBCETHCBHOM JKU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HUCCKUX SBICHUH U
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYJOBaHUS, MPOBOJWUTH OIBIT U
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYCCKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(¢uKcUpoBaTh PE3YNbTATHl TMOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eNIaTh BRIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MPHU MPOBEIECHUU HCCIIECIOBAaHUN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTEIBHOCTU C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1ab0OpPaTOpPHOTO
000py1I0BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (U3UYECKOW MOJICIbIO,
UCTIONB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOWpATh (HU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUYUHBI U (POPMYIIBI,
HEeoOXonuMbIe NIl €€ pEeIlIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUHUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIPE/ICTABIICHUS YYeOHOW W HAYYHO-TIOMYISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;



MPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

HCIIOJIB30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCETHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOPAMH M TEXHUUYECKUMHU
YCTPOUCTBAMHU, JJII COXPAHEHHUS 3JI0POBbS M COOJIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TpYIINE C BBHINOJHEHUEM PaA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAIMUOHAIBHO paclpenesiTh OO0S3aHHOCTU H
IJIAHUPOBATh JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJICKBATHO OLICHUBATH
BKJIAJl KQX0TO U3 YYACTHUKOB TPYIIIBI B PEIIEHNE paccMaTpUBAEMON MPOOIJIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pu3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYCCKOW IEATCIbHOCTHU JIIOJCH, IIEJOCTHOCTh U €IMHCTBO
bu3uYeCKoi KapTHHBI MUPA;

YUUTHIBATh TpPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOUYCYHBIN AIEKTPUUECKHUI 3apsiji, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, sA/lepHas
MOJIe]Ib aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO SiApa MpH pEHIeHUH (U3UUECKUX
3azay;

pacno3HaBaTh (pu3nyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBMKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHS TOKa, B3aUMOJCHCTBHE
MarHuTOB, OJEKTPOMATHUTHAS WHAYKIHS, JACHCTBME MAarHUTHOTO TIONS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, TPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
uHTeppepeHnrs, audpakuus W TOJApU3alMs CBETa, JHCIEepCHUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIIEKTPUUYECKHUE, MAarHUTHBHIE,
ONTUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) W

AJIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLIECCHI), HCMONB3Yd (PU3NUYECKUE BEIUUYUHBI:
JNEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAsl Cuiia, paboTa TOKa,
VHAYKUWS MarHuTHOIO Mojs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPHOJ WU YacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B IMpolecce



TapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE U
ONTHYECKAs] CHUJIa JIMH3BI, TPU OIKMCAHWHM TPABUIHHO TPAKTOBATH (PU3MUECKHIMA
CMBICIT HCIIOB3YEMBIX BEIWYMH, HMX OOO3HAYCHHMsS] W CIAMHHIIBI, YKa3bIBaTh
(GopMyIBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEIIMYNHAMU;

ONKMCHIBATh HW3Y4YCHHBIC KBAHTOBBIC SIBICHHS U TIPOIECCHI, HCIIOIB3YSI
(du3HUeCKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI |
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T IMOTypaciaaa, YHEPTUs CBI3H
aTOMHBIX SI7IEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DU3UUCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W CJIMHUIIBI, yKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HAUCHHUE (DHU3UICCKON BEIIMYNHBI;

aHAM3UPOBATh (PU3NUYECKHUE TMPOIIECCHl U SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TMOCJIEAOBATEIIBHOTO U IMapajlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[oyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOT0 PaclpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITEHHA a1 PorodddekTa,
3aKOH COXPAaHCHHS SHEPIHH, 3aKOH COXPAHCHHS MMIYJIbCA, 3aKOH COXPaHCHHSI
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOI'0 4HCHa, MOCTyNarhl bopa,
3aKOH PaJMOaKTHBHOIO pacmajia, IMPU dTOM pa3IndaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHHUE U YyCJIOBUs (TpaHUIlBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENIeIATh HAIlpaBJIEHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHHUKA
C TOKOM, CHJIbI AMniepa u cuiibl JIopeHa;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE€ IUIOCKUM 3€pPKaJIOM,
TOHKOM JTUH30M;

BBITIOJIHSTh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHI: TpPU STOM
dbopmynupoBaTh mpodJaeMy/3amady W THIOTE3y Yy4eOHOTO OSKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyITHPOBATH BHIBOIHI;

OCYIIECTBIISITH MPSMbBIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEITUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
NPSIMBIX HM3MEPEHUN: TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pPe3yIbTATHl MOJTYYCHHOW 3aBUCHMOCTH (M3WYSCKUX BEJIWYUH B BHUAC TaOIHUI] U
rpa¢uKOB, JIeJIaTh BBIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHMS;



co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICAOBAHUN B
paMKax y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOH U TPOEKTHOM
AESITETFHOCTH C MCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (hU3MUECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIMYMUHBI U (HOPMYIIHI,
HEOOXOAMMBIE ISl €€ pelIeHusi, MPOBOAUTh PACUYETHl U OIEHUBATH PEATbHOCTD
MOJTYYEHHOT'0 3HAUEHUS (PU3NIECKON BETUIHHEI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BEICTPAUBATh JTIOTHUECKH HEPOTHUBOPEUHBYIO
IETIOYKY PACCYKIEHUH C OMOpOil Ha HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
du3nYecKue SIBICHNUS;

UCTIONB30BaTh ~ MpPH  peHmIeHHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MH(POPMAITMOHHBIC TEXHOJOTUHU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIHH
Y TIPEJICTaBIICHUS] y4eOHON M HAYYHO-TIOMYJISIPHOW MH(DOpPMAINH, TTOTYYSHHOW W3
pa3IMYHBIX UICTOYHUKOB, KPUTHYECKU aHATU3UPOBATh MOydaeMyI0 HHPOPMAITHIO;

OOBSICHATh TPHHIMIBI JEHCTBUS MAallWH, TPUOOPOB W TEXHHUYECKHX
YCTPOWCTB, pa3IndaTh YCIOBUS MX 0€30MAaCHOTO HMCIIOJIb30BaHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOAUTH MPUMEPHI BKJIAZa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME IPOIIECCOB OKPYXKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
U1 obecniedeHus 0€30MacHOCTH MPU OOpaIllEeHUH ¢ MPUOOpaMH M TEXHHYECKUMU
yCTpOWCTBaMHU, Uil COXPAHEHUsI 3JJOPOBbS U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTb B TIpyNme C BBINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNIMbl, PALMOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUTAHUPOBAThH JIEATENIBHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJI€KBaTHO OLIEHHWBATH
BKJIaJ] KXJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHNE PacCMaTpPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1.OU3UKA U METOAbI HAYYHOTI'O NTIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHR! COXPHHCHIA B MEXALHIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznen 4.9JIEKTPOAUHAMUKA

bubmmoreka [{OK
4.1 3 10
AleRIpoCTATIIA https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1.29JIEKTPOJIUHAMHUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 18 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro mo pazueny 18
Paznen 2.KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 20 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 7 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 15 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 42
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 11 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToMa 3 bubnuorexa [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 SAPO

13

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

Hroro no pazneny

27

Paznea 5.9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Pazaen 6.0BOBILIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
Ha3zBanue MmoayJist
PesepBHOe Bpemst 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MeT(})[K bl HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
i a https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepuaabHON TOYKHU IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [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
https://m.edsoo.ru/ff0c3ada

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cinpomsne:{bp(};){ npu I[BI/I)P;(CHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



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

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



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

npupoje. Bropoit 3akoH

https://m.edsoo.ru/ff0c6230

TEPMOTUHAMUKHU

35 [Tpunnun nevicteus u KII1/ TerumoBoi bub6mmorexa [{OK
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 v 0
PABHCHHC TCIIOBOO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

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



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

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHME 11 KJIACC

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKkTpoHHbIE THU(PPOBBIC

/11 Bcero | Kontposibabie | IlpakTthueckue | M3y4eHHUS 00pa3zoBaTebHBIEC PECYPCHI

paboThl paboThl

1 [TocTostHHBIC MarHUTHI U KX B3aUMOJICHCTBHE. 1 4.09 bubmmoreka [{OK
MaruuTtHOe moJie. BeKTOp MarHUTHOW MHYKITHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIHHU

2 MarHuTHO€ T10J1€ TIPOBOJHHUKA ¢ TOKOM. OTBIT 1 6.09 bubmorexa [IOK
Dpcrena. BzanmoaeiicTBre IPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JladopaTopuas padora Nel«3yyeHne MAarHUTHOTO 1 1 7.09 bubmuorexa [JOK
MOJIS KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe

4 JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C TOKOM. 1 11.09 bubmuorexa [JOK
Cunia Amnepa. https://m.edsoo.ru/ff0c9ac0

5 JladopaTopHas pa6ora Ne2«HccienoBanue 1 13.09
AelicTBHUS MOCTOSIHHOTO MATHUTA HA PAMKY €
TOKOM»

6 JleficTBHE€ MarHUTHOTO TIOJISI HAa JBHKYIIYIOCS 1 14.09 bubnuorexa [JOK
3apsukennyro yactuily. Cuna Jlopeniia. PaboTa cuisl https://m.edsoo.ru/ff0codf4
Jlopenua

7 Pemenue 3amgau o reme: «Cuta Jlopenma» 18.09

8 Mar"uTHbIE CBOMICTBA BELIECTBA. 20.09

9 OnexkrpoMarHuTHas MHAyKIus. [loTok BekTopa 1 21.09
MarHUTHON MHAYKIIUU

10 | IIpaBuno Jlenna. 3aKoH 371€KTPOMArHUTHON UHIYKIIMH 25.09
QDapanes.

11 | SAC uHAYKIUY B ABMKYIIMXCS POBOHUKAX. 27.09

12 | JlaGopaTopHnasi padoraNe3 «MUcciienoBanue siBJIeHUs 1 1 28.09 bubnuorexa [IOK

3HeKTp0MaFHI/ITHOﬁ HHAYKIUW>

https://m.edsoo.ru/ff0cal50



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
https://m.edsoo.ru/ff0ca150

13 | Pemenue 3amau o teme: «3akoH DMy 2.10
14 | UanyktuBHOCTD. SBnenue camonnaykuuu. DJ1C 4.10 bubnuorexa [JOK
CaMOMHJYKIIMU. DHEPrUsi MArHUTHOTO TI0JIs1 KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM.
15 | Pemenue 3amau o teme: « CaMOMHAYKIIUSI. DHEPIHs 5.10
MarHUTHOTO TIOJISD)
16 | TexHuuUeckue yCTpOCTBA M X MPHUMEHEHHE: 9.10
MMOCTOSIHHBIC MAarHUTHI, JICKTPOMATrHHUTEHI,
AJIEKTPOIBUTATENb, YCKOPUTEIN DJIEMEHTAPHBIX
YJACTHII, MHAYKITMOHHAS TIeYb
17 | OGo6marommii ypok «MarauTHoe ToJie. 11.10
DJIEKTPOMArHUTHAS WHIYKIIHASDY
18 | KontposbHasi pa6ora Nelmo Teme «MarHuTHoe 12.10 bubnuoreka [IOK
noJie. DJIeKTPOMATHUTHASI HHIYKIUS https://m.edsoo.ru/ff0cab82
19 | CBobOoaHBIC MEXaHWYECKUE KOJIeOaHUs. Y paBHEHUE 16.10 bu6mmoreka [IOK
rapMOHUYECKHUX KOJICOAHHIA. https://m.edsoo.ru/ff0cad58
20 | MaremaTu4ecKkuii MasTHUK. 18.10 bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06
21 | l'apmoHMYeckue KoaeOaHus. 19.10
22 | IlpeBpaieHue SHEPTHUH. 23.10
23 | Pemenue 3a1a4 nmo TeMe: rapMOHUYECKHE KOJICOAHUSI. 25.10
24 | JlaGopaTopuas padoraNed «UcciaenoBanue 26.10
3aBMCHMOCTH NEPHOAA MAJIBIX KOJICOAHHMI IPy3a HA
HUTH OT JJIMHBI HUTH U MacChI IPy3a»
25 | IlpencraBienue o 3aTyXarOIIUX KOJICOaHUSIX. 8.11
BrinykeHHble MexaHndeckue konebanus. PezoHaHc.
26 | KonebatenbHbIW KOHTYp. CBOOOIHBIE 9.11 bubnuoreka [IOK

QJICKTPOMATrHUTHBIC KoJIcOaHUS B nacaJlbHOM
KoJIe0aTeIbHOM KOHTYpC.

https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0caf06
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27 | Anamorusi MeXIy MEXaHUICCKIUMHU H 13.11
AIIEKTPOMArHUTHBIMH KOJICOaHHUSIMH.
28 | ®opmyna TomcoHa. 3aKOH COXPAHEHUS SHEPTHUU B 15.11 bubmmoreka [JOK
UJICAILHOM K0JIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0ch9c4
29 | BoiHyx/IeHHBIE 2JICKTPOMAarHUTHBIE KOJIeOaHUs 16.11 bubnuorexa [JOK
https://m.edsoo.ru/ff0cbb86
30 | IlepemeHnHbIN TOK. CHHYCOUIATBHBIN IEPEMEHHBIA 20.11 bubnuorexa [JOK
TOK. https://m.edsoo.ru/ff0cbd34
31 | MomHOCTh MEPEeMEHHOTO TOKA. AMIUTHTYTHOE H 22.11
JICWCTBYIOIIEE 3HAYCHUE CHITBI TOKA U HAIPSHKSHUS
32 | KongeHcaTop u KaTyIiKa HHAYKTHBHOCTH B IIETTH 23.11
MIEPEMEHHOTO TOKA.
33 | Pe3oHaHC B 3JICKTPHUYESCKOH TICTIH. 27.11
34 | ABTokose0aHUsl. 29.11
35 | Tpanchopmarop. 30.11
36 | IIpousBoacTBO, Mepeaaya u moTpeOIcHNE 4,12
AIIEKTPUYECKON DHEPTUU
37 | YcTpoHCTBO M MPAKTHYECKOE IPUMEHEHHUE 6.12 bubnmuorexka [JOK
AIIEKTPUYECKOTO 3BOHKA, FEHEPATOpa EPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKA JIMHHUH DJICKTpoTepeIay.
38 | DKonoruvecKre puCKu Mpu MPOU3BOJICTBE 7.12
anekTpodHeprun. KynbTypa ucronbp30BaHus
AJIEKTPOIHEPTUHU B MIOBCETHEBHOM KI3HH
39 | MexaHnuveckue BOJHBI, yCIOBHS pACIIPOCTPAHEHUSI. 11.12 bubnunoreka [JOK
https://m.edsoo.ru/ffOccab4
40 | Ilepuon. CKOpOCTb pacripoCTpaHEHUs U JIJIMHA BOJIHBI. 13.12
[TonepeyHsie ¥ MPOIOTHHBIE BOJHBI.
41 | 3Byk. CxopocTth 3ByKa. [ poMkocTh 3ByKa. BeicoTa 14.12 bubnunoreka [JOK

ToHa. TeMOp 3ByKa

https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cb9c4
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42 | Unarepdepenuns, nuppakuus U MOISIPU3ALHS 18.12
MEXaHUYECKUX BOJIH.
43 | DIeKTpOMarHUTHOE T0JIe. DIEKTPOMarHuTHBIC 20.12 bubnuorexa [JOK
BOJIHBI, X CBOWCTBA U CKOPOCTb. https://m.edsoo.ru/ffOccfe0
44 | IlpuHIUTIBI PAUOCBSI3H U TeIeBUeHUs. Pa3BuTne 21.12
CpeACTB CBsi3U. Pannonokanms
45 | KonrpoJasHas padoraNe2 «Kosedanusi u BOJHbD) 25.12 bubnnorexa [JOK
https://m.edsoo.ru/ff0cc6f8
46 | IIpsmMonMHEWHOE pacIpoCTpaHeHNE CBETa B 27.12 bubnuorexa [JOK
OJTHOPOIHOM cpene. ToueuHbli HICTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
47 | CkopocCTh CcBeTA. 28.12
48 | OTpaxxeHne cBeTa. 3aKOHBI OTPAKEHUS CBETA. 10.01 bubmuorexa [JOK
ITocTpoeHue n300pakeHHH B IUIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
49 | Ilpenomnenue cBera. [loiHOE BHYTpEeHHEE OTpakKeHHE. 11.01 bubnuorexa [JOK
ITpenenbHBIN YroJ MOJHOTO BHYTPEHHETO OTPAXKCHHUS https://m.edsoo.ru/ffOcd 76
50 | JIaboparopHasi pa6ora NeS«H3mepenune mokasarejs 15.01 bubnuoreka [JOK
MPeJOMJIEHHS CTEKJIA» https://m.edsoo.ru/ffOcd67a
51 | JIunzsl [TocTpoeHue n3o0pakeHU B JIMH3E. 17.01 bubmuoreka [JOK
https://m.edsoo.ru/ffOcddle
52 | ®opmyna TOHKOH JIMH3bI. YBEIWYCHHUE JTUH3BI 18.01
53 | JlaGopaTopuasi padoraNe6 «HccienoBaHue cBOWCTB 22.01
U300paKeHuil B JIHH3AX)»
54 | Pemenue 3amay no reme: «JInn3bl. @opmyna TOHKOH 24.01
JIMH3BL. YBETUYEHUE JTMH3bD)
55 | Jucnepcus cBeta. CIoxHBII coCTaB O€JI0r0 CBETA. 25.01

IiBer.



https://m.edsoo.ru/ff0ccfe0
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56 | JlaGopaTropuas padoraNe7 «Haoawaenue 29.01
AUCIIEPCUH CBETA)
57 | UaTepdepennus cera. 31.01 bubnuorexa [JOK
https://m.edsoo.ru/ff0ced22
58 | Indpakuus cBera. [ludpaknuonHas penméerTka 1.02
59 | INomepeyHocTh CBETOBBIX BOJH. [lonsspu3zarus cera 5.02 bubnuorexa [JOK
https://m.edsoo.ru/ff0cf02e
60 | OnTudeckue MpUOOPHI U YCTPOCTBA U YCIOBUS UX 7.02
0€30MacHOT0 NPUMEHEHUSI.
61 | ['paHUIBI MPUMEHUMOCTH KITACCHIECKOW MEXaHUKH. 8.02 bubnuoreka [JOK
[TocTynaThl crielaibHOW TEOPUH OTHOCHUTEIBHOCTH https://m.edsoo.ru/ff0cf862
62 | OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe ICHHE 12.02 bubmuoreka [JOK
BPEMEHH U COKpAIICHHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
63 | DHEprusi ¥ UMITYJIbC PEIATUBUCTCKOW YacTHUIIbL. CBS3b 14.02 bubmuorexa [JOK
MAcCChI C SHEPTHEH U UMITYJIbCOM. DHEPrUs MOKOs https://m.edsoo.ru/ff0cfc68
64 | KouTpoabHasi padoTraNe3 «OnTuka. OCHOBBI 15.02 bubnuoreka [IOK
CHeHATbHOI TEOPUH OTHOCHTEILHOCTH https://m.edsoo.ru/ffOcf6f0
65 | Bugsl u3nydenwnii. Mictounuku cera. 19.02 bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfel6
66 | Bugsl criekTpoB. [lIkana 31eKTpoOMarHuTHRIX BOJTH 21.02 bubnmuoreka [JOK
https://m.edsoo.ru/ffOcffc4
67 | ®opmyna [Tnanka. OTKpBITHE U UCCIICIOBAHHE 22.01 bubnmuorexa [JOK
doroaddekra. Onbiter A. I'. CTonerosa. https://m.edsoo.ru/ff0d015e
68 | 3akonbl pororddexTa. 26.02
69 | YpaBHenue DunmterHa st potoaddexra. «Kpacnas 28.02 bubnunoreka [JOK
rpanuia» Gorosdpdexra https://m.edsoo.ru/ff0d04a6
70 | TexHudeckue ycTpoicTBa U MPAKTHUECKOE 29.02
npUMeHeHHe: (OTOAIEMEHT, (POTOJATUUK, COJTHEUHAs
Oarapesi, CBETOHO.
71 | Pemenue 3aaa4 no reme: 3aKkoHbl PoTOIPdEKTa. 4.03
72 | ®otoHbl. DHEPrus U UMNYNbC (POTOHA. 6.03 bub6nuorexa [IOK
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https://m.edsoo.ru/ff0d0302

73 | Pemenwne 3amaq o Teme «CBETOBBIC KBAHTHI. 7.03 bubnuorexa [JOK
doToaddhexTy. https://m.edsoo.ru/ff0d091a
74 | BonHoBble cBoiicTBa yactull. Bonnel e bpounTs. 11.03 bubnuorexa [JOK
KopnyckysisipHO-BOTHOBOU yasin3M. CIIOHTAaHHOE U https://m.edsoo.ru/ff0dOafa
BBIHYXJICHHOE U3ITyICHHE.
75 | JaBnenue cBeta. OnbiTel I1. H. JIeOenena. 13.03 bubmuoreka [JOK
XUMHUECKOE JICHCTBUE CBETA. https://m.edsoo.ru/ff0dOafa
76 | Monenb aroma Tomcona. OnbiTel Pesepdopma o 14.03
paccestHuIO o-dactuil. [ImaHerapHas MOJelb aTOMa.
77 | Ilocrynater Bopa. 18.03 bubnmoreka [JOK
https://m.edsoo.ru/ff0dOca8
78 | V3nyuenue u noromenne GOTOHOB IIPH MEPEX0Ie 20.03
aToMa ¢ OJTHOTO YPOBHS SHEPTHUHU Ha APYTOW.
79 | CTpoeHne aTOMHOTO sizpa. SIaepHbIe CHITHI. 21.03 bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2
80 | DHeprust CBS3M HYKJIOHOB B SIIPE. 1.04
81 | OtkpeiTHe paguoakTuBHOCTU. OmBITH Pe3epdopaa nmo 3.04
OTIPEJICIICHUIO COCTaBa PAIMOAKTUBHOTO U3JTYYCHUSI.
82 | CpouctBa anbda-, 6era-, raMMa-u3TydeHUs. 4.04 bub6nmuoreka [IOK
https://m.edsoo.ru/ff0d1162
83 | Anbda-pacnan. DIeKTPOHHBIH U TO3UTPOHHBIW OeTa- 8.04
pacmaz. ['aMMa-usiyueHue
84 | 3akoH panuoakTuBHOrO pacnaza. Ilepuon 10.04 bubnuoreka [IOK
MOJTypacmaja. https://m.edsoo.ru/ff0d1356
85 | Metoapl HaOMOICHUS M PErHCTPAIIH SIE€MEHTAPHBIX 11.04

YaCTHII.
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86 | OTkpeITHE IPOTOHA U HEWTPOHA. SIIEpHBIE pEeaKIIHH. 15.04 bubnuorexa [JOK
https://m.edsoo.ru/ff0d0e38

87 | SAnepusir peaxktop. [Ipodraemsl, mepcreKTUBHL, 17.04
IKOJIOTHYECKUE ACTICKTHI S/IEPHON JHEPTCTUKH.

88 | Uzoromsl. 18.04

89 | BrusiHME pamoaKTUBHOCTH HA )KUBBIE OPTaHU3MbI 22.04

90 | DnemenrapHbie YacTUIBI. OTKPHITHE TO3UTPOHA. 24.04

91 | Kpyrusrii cron «@yHIaMeHTaTbHBIEB3aUMOICHCTBHSI. 25.04
EnquncTBO (hnznueckou KapTUHBI MUpa»

92 | Bun 3Bé3aH0T0 Heba. Co3Be3 U, IPKUE 3BE3IbI, 29.04
IUTAHETHI, UX BUAUMOE JBkeHue. CosiHeyHas cuctemMa

93 | Connne. ComHeyHast akTUBHOCTh. VICTOUHUK SHEprun 2.05
CoJHIIa U 3BE311

94 | 3B€31bI, X OCHOBHBIC XapaKTCPUCTUKH. 6.05
3BE3BITIIABHOM TTOCIIEA0BATEILHOCTU. BHYyTpeHHEE
cTpoeHue 38€311. COBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOXKACHUHU U 3BoJirolnu CoJiHIA U 3BE3]1

95 | Mneunsd [1yrs — nama [ManakTuka. [Tonoxenue u 8.05
nexkenue Connna B ['anaktuke. ['anaktuku. YeépHbie
JIBIPBI B AIPax rajJakTHK

96 | Bcenennas. Paz6eranue ramaktuk. Teopus Boabioro 13.05
B3pbIBa. PennkToBoe m3nydenue. MeraranakTuka

97 | Hepemennbie mpo0ieMbl aCTPOHOMUH 15.05

98 | KonTposbHas pa6oTa Ned«DjieMeHTHI aCTPOHOMUH 16.05
U acCTPOPU3HUKH»

99 | O6o6maromiuii ypok. Posb ¢pu3uku 1 acTpoHOMUM B 20.05
SKOHOMHUYECKOU, TEXHOJOTUYECKOM, COLIUAIIBHON U
THUYECKOH cdepax esTEIbHOCTH YeTIOBeKa

100 | O6o6matomuit ypok. Poib u MecTo hu3uku u 22.05



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHH B COBPEMEHHOM HAy4YHOUN KapTUHE MUPA

101

O6o6maromuii ypok. Ponb gusnueckoii Teopuu B
(hOopMHUPOBAHHH MTPEICTABICHUHN O (GU3NIECKOM
KapTUHE MUpa

23.05

102

Oo6o06maromuit ypok. Mecto (pu3ndeckoil KapTHHBI
MUpa B 00ILIEM PsIly COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX NIPEJCTABICHUN O IPUPOJC

27.05

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/ff0d1784




