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HOACHUTEJBHASA 3AIIMCKA

[TporpamMma 1o ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpEIHEro OoOLIEero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOXKEHUI UM TpeOOBaHUHN K pe3ysibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3zoBaTEeNbHON Mporpammbl, mpeacTtaBieHHbXx B OI'OC
COO, a Takxe c yderoM (enepanbHOW padboyel NPOrpaMmbl BOCIUTAHUA WU
KOHIIENIMK IpenofaBaHus ydeOHoro mnpeamera «®dusmka» B 00pa30BaTENbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, peATU3YIOLINX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTrPAMMBI.

Conmepxanne mporpamMmbl 1O (pU3MKE HaMpaBieHO Ha (opmupoBaHHE
€CTECTBEHHO-HAYYHOH KapTuHbl Mwupa oOyuatomuxcss 10-11 xmaccoB mpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AEATEIbHOCTHOTO
nonxona. I[lporpamma mo ¢usuke coorBerctByeTr TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MNPEIMETHBIM M METAlpeIMETHBIM pPE3yJIbTaTaM
oOy4eHMs, a TaKKe€ YUYUTHIBAET HEOOXOAMMOCTb pEANHM3aLUU MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAyYHbIMH Y4e€OHbIMU TmpenMmeramu. B Heil
OIIPE/EIISAIOTCA OCHOBHBIE LIEJM M3ydeHUs (PU3MKH HAa YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE PE3YyJbTaThl OCBOCHHS Kypca (DPM3HMKH: JTUYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (GU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThl IO roJlaM 00yUYEHUS;

e cozepkaHue yueOHoro npenmMera «du3uka» no rogam 00ydeHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAaX MPUPOIbI, BBICTyHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoriem Mupe. LIIKombHbII Kypc GU3HKHA — CUCTEMOOOPa3yIOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB U SIBJICHWHM, M3y4aeMbIX XUMHUEH, OWOJOTHeH,
dbusuyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNseT Xapakrep U pa3BUTHE
pPa3HOOOpPA3HBIX TEXHOJOTHA B cdepe HHEPreTHKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IMOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
W3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJX B (pOpMHpOBaHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcsi, B (OPMHUPOBAHUE YMEHHH MNPUMEHSThH
HAy4YHbIA METO]I TO3HAHUS NP BHIMIOJHEHUU UMHU YUYE€OHBIX UCCIIET0BAHUM.

B ocHoBy kypca ¢usuku ISl YpOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH Ps WAEH, KOTOPBIE MOXHO paccMaTpuBaTh KaK MPHUHIMUIBI €ro
ITOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBMM C HEW KypC SBISICTCS JIOTHYECKU
3aBEPILCHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEM Marepual Kypca (U3UKH
o0beMHEH BOKpYr ¢usnueckux Teopuil. Beaymmum B Kypce sBiseTcs
dbopMupoBaHrE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJe.

Hoes eymanumapuzayuu. E¢ peanuzanusi NpearosiaraeT HUCHOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOW HAYyKU, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BUTHEM OOIIEeCTBa, a TaKKE€ C  MHPOBO33PEHUECKHMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoess  npuxnaomoit  uanpasnennocmu. Kypc @usuku mnpenmnonaraet
3HAKOMCTBO C IMAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHUSI DJIEMEHTOB
cCollepKaHMs, TOCBSIICHHBIX O3KOJOTHMUECKHM TMpOOJIeMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXKICHUS
po0IeM paloOHAIBHOTO MPUPOIOTIONB30BAHUS U SKOJIOTUYECKON 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOIIEero
oOpa3oBanus SBISAIOTCS (pusmyeckue Teopuu (HOopMUPOBAHHME TPEICTABICHUN O
CTPYKTYpe MOCTpOCHHS (U3HUECKOM TEOpHUH, poiii (hyHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOPUM, JUIsl OINHCAHMS ECTECTBEHHO-HAYYHBIX SIBICHUA W
IIPOIICCCOB).

CucTeMHO-AeSTENHHOCTHBIN TIOJIXO0/I B Kypce (DU3UKH peamu3yeTcs Mpexe
BCET0 3a CUCT OPraHM3alMM SKCIEPUMEHTAbHOW AESTEIbHOCTH OOYyYaroluXcs.
Jlns  Ga3zoBoro ypoBHS Kypca (U3MKM — OTO MCIHOJB30BAHHE  CHUCTEMBI
(pPOHTATBHBIX KPAaTKOBPEMEHHBIX OSKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CHUCOK YUYEHHYECKHX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TEepedHe J1aOOpaTOPHBIX padoT,
NPOBOIUMBIX JUIS KOHTPOJS M OICHKH, OCYIICCTBJISETCS YYaCTHUKAMH
00pa3oBaTEIBLHOIO TMpollecca UCXOMsl M3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHameHus kabOumHera ¢usuku. Ilpum d3ToM oOecrieunBaeTCs  OBJIAJICHHUE
OOyJaroIMMUCs yYMEHUSMU TPOBOJUTh KOCBEHHBIC H3MEPEHUS, HUCCICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEIUYMH M TIOCTAHOBKY OIIBITOB TI0 IIPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

bonbiioe BHUMaHuE yAENSEeTCS PEIICHUIO PACUETHBIX M KayeCTBEHHBIX
3amad. [Ipu aTOM ISt pacyETHBIX 3a7a4 MPUOPUTETOM SIBISIOTCSA 3a/1ayd C SIBHO
3aJIaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIONINE MPUMEHSTh H3yUYCHHbBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0OBsCHEHHE MpPOTEeKaHUsi (U3MUYECKUX SIBICHUM M MPOIIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyroume BbIOOpa (PU3MYECKON MOJENH ISl CUTyallud HPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusmMu PI'OC COO k wmarepuanbHO-
TEXHHUYECKOMY OOECHEUYeHHUI0 y4eOHOro mpoliecca 0a30BBId YPOBEHb Kypca
(bU3UKK Ha YpOBHE CpeTHEro 00IIero o0pa3oBaHusl IOHKEH U3y4aThCs B YCIOBUSIX
NpeIMETHOr0 KaOuHeTa (M3UKUM WIM B YCIOBUAX HHTETPUPOBAHHOrO KaOHWHETa
MPEeIMETOB ECTECTBEHHO-HAYYHOro IHKIa. B kabuHeTe (PU3MKH MOIKHO OBITH
HEOO0XO0IMMOe J1abopaTopHOE O0OOpYAOBaHUE JJIsl BBINOJHEHUS] YKAa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX pabOT U JEMOHCTPAIIMOHHOE
obopyioBaHuE.

JeMoHcTpanimoHHOe  00Opy/ioBaHME (QOpMHUpPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM  JIOCTATOYHOCTU M 00ECIEUMBAET TOCTAHOBKY
NEPEUUCIECHHBIX B TMporpaMMme 10 (U3MKE KIIOYEBBIX JEMOHCTpALUNA s
WCCIICIOBAHMUSI  M3YYaeMbIX  SBICHHA ¥  MPOLECCOB, OMIHUPUYECKUX |
(dyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHH.

JlaGopatopHoe 000pyAOBaHHME JJsi YYEHHYECKHMX NPAKTHUECKUX padboT
(GopMupyeTcss B BUJIE TEMaTUYECKHMX KOMILUIEKTOB M 0OECIEYMBAECTCS B pacuere
OJTHOTO KOMIUJIEKTa Ha JABYX oOyvatrommxcs. TeMaTuyeckue KOMILIEKTHI
J1a00paToOpHOTO 000PYAOBaHUSA JOJDKHBI OBITH TMOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE ITU(POBBIX JTaOOpaTOpHil.

OCHOBHBIMM LIENIAMH U3YUYeHUs (PU3UKU B 0011I€M 00pa30BaAHUM SIBISIIOTCA:

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHUS OO0y4aroumxcsd K HayYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaldbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSA U (popMUpOBaHUE
MCCJIEIOBATEIHCKOTO OTHOMICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PECHHUS KakK pe3yibTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanue yMeHHMII OOBSICHATH SIBJICHUS C HCIOJIH30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmMupoBaHue TpenCTABICHUNA O POIM (PUBHKU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTH.

JlocTikeHne ATUX 1iesied 00ecreurBaeTCsl PelIeHUeM CIEAYIOMMX 3a/1a4d B

MpoIiecce 3ydeHus Kypca (PU3NKU Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHus:



e TMpHOOpETEeHHWE  CHUCTEMBl  3HaHUK 00  0o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTIOUAs MEXaHUKY,
MOJICKYJIIPHYIO  (PU3MKY, BJIEKTPOJAMHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opMupoBaHME yYMEHMII TNPUMEHATH TEOPETHUUECKHE 3HAHUSA  JUIA
OOBsICHEHUS (PU3NYECKUX SBJICHUH B TPUPOAE U IS TPUHATHUSL
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CHOCOOOB pEIICHUS pa3IUYHbIX 3a1ad C SBHO 3aJaHHOMN
bu3nueckoil MoOJeNblo, 3a7ad, MOAPa3yMEBAIONIMX CaMOCTOSTEIbHOE
co3faHue PU3NUECKOr MOJEIIH, aJIeKBATHON YCIOBUAM 3aa4H;

e TMOHUMaHUE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMHU CAMOCTOSITEILHOIO IUIAHUPOBAHUS W TPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalW3a U WHTEpHpeTaluu UHPOpMaIUH,
OIIPEENICHMS IOCTOBEPHOCTH NIOJIyYEHHOIO PE3yNbTaTa;

e CO3JIaHME YCJIOBHMI JJI1 pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusydenne ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanust otBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 4aca B HEZCIIO).

[Ipennaraempiii B mnporpamMme 1o (U3MKE MEpedyeHb JIa0OpaTOPHBIX H
MPAKTUYECKUX pPAOOT SBISETCS PEKOMEHJOBAHHBIM, YYUTEIb JENaeT BbIOOD
npoBeleHusT J1abOpaTOpHBIX pPabOT U OMBITOB € YYETOM WHAMBUIYaITbHBIX
0COOEHHOCTEM 00yUaroIuXxcsl.



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Pasznen 1. ®u3uka u MeToAbl HAYYHOTO MTO3HAHMS

®u3nka — Hayka O npupozae. HaydHble METOABl MO3HAHUSA OKPYXkKAIOIIETO
mupa. Ponp d3kcnepuMeHTa M TEOpMM B IIPOLECCE NO3HAHUSA IPUPOJBI.
DKCIIEpUMEHT B (pU3HKe.

MonenvpoBanue ¢(u3NYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
®dusnyeckre 3aKOHbl U TEOPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecto ¢u3uku B (HOPMHUPOBAHUM COBPEMEHHOMW HAay4YHOW KapTHHbI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LUPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABmKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuera. Tpaekropusi.

[lepemenienne, CKOpOCTh (CpeAHssi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHUE MaTe€pUaJbHOW TOYKH, MX NPOEKIMH HA OCH CHUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHui u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABWXKeHue. ['paduku
3aBUCHUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYyTH ¢ TepeMelICHUs
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoOosHOE nazieHue. Y CKopeHue CBOOOHOTO MaJIeHUS.

KpuBonuHeintHoe  aBwkeHue. J[BMKEeHHME  MarepuaibHOW TOYKH IO
OKPYKHOCTH C OCTOSHHOU I10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHHAS
ckopocTb. [lepron n yacrora obOpatienus. LleHTpocTpeMuTenbHoe yCKOpEHHUE.

TexHuueckue yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHHE: CIUIOMETD,
JBH>KEHUE CHAPSOB, LICMTHBIE U PEMCHHBIE TIEpeJavn.

Jlemoncmpayuu

Mopenbs cUCTEMBI OTCUETA, WIUTIOCTPALNS KMHEMATHYECKHX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBmxeHus Tena, OPOIMIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HamnpaBneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomsi

N3ydeHne HEPAaBHOMEPHOTO ABUKEHHS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXAY IIyTAMH, MPOWUJICHHBIMUA TEIOM 3a
MOCJICIOBATEIIbHBIE PAaBHBIE IIPOMEKYTKM BPEMEHH IPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocurensHOCcTH  [amunes. IlepBelii  3akoH  Hbrotona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoi 3akoH HeroToHa
JUISI MAaTEPUAIbHOW TOUKHU. Tpernii 3akoH HproTOHA U1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoOro TtaroteHus. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl TpeHus (1mokosi, ckoyibkeHus, kadenust). Cuiia tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJBXKEHUs U cuiia TpeHus nokosi. KoadduuueHt tpenus.
Cuna conmpoTUBIICHUS NPU ABUKECHUY TEJIA B KUJKOCTH UJIU rase.

[TocTynarensHOE U BpalaTeabHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaieHus. Ilmedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO TEIA.

TexHH4eckrue YCTpOWCTBA W MPAKTUUECKOE NPUMEHEHUE: MOAIIMITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOAbEME U MAJCHUH.

CpaBHEeHUME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKCHMUS.

VY ciioBus paBHOBECHUS TBEPAOTO TeJia. Bubl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM MIIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3HOBOM 00pasiie, OT UX AehOopMaIIHH.

HccnenoBanre yclIOBUII paBHOBECHS TBEPJOrO Tejla, HMMEIONMIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXpaHeHUA 6 MEXAHUKE

NMnynbe MaTtepualibHOM TOYKHM (T€la), CUCTEMbl MaTEpPUATbHBIX TOYEK.
NmMnynbe cuiibl U1 U3MEHEHUE HUMITYJbCa Tela. 3aKOH COXPAHCHHS HUMITYJIbCa.
PeaktuBHOE IBMXKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KHHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrUsl. [ToreHunanbHas SHEPrus YIOpyro
nehopMupoBaHHOW  mpyxuHbl. [loTeHUManbHAas  SHEpPrust Tena  BOJIU3H
MOBEPXHOCTH 3€MIIH.

[loTeHUMAIbHBIE W HEMNOTCHUHAIbHBIE  CHJIBIL. Cesi3p paboOTHI
HEMOTECHIUAIBHBIX CHUJI C MU3MEHEHUEM MEXAHUYECKOM HSHEPIMU CUCTEMBI TEIN.
3aKOH COXpaHEHUSI MEXaHUUECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpONCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: BOJOMET, KOIEP,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHIIMATBHOW SHEPTHUN B KHHETUYECKYIO U OOpPaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yyenue abCOIIOTHO HEYNPYTOTo yaapa C MOMOIIBIO JABYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanne cBsizu pabOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTHUU
TeJa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOJIMHAMHUKA
Tema 1. Ocnoévl MoneKynapHo-KuHemu4eckoil meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. ubddy3us. Xapakrep ABMKEHUS U
B3aUMOJICCTBUS YaCTUIl BelecTBa. MOJENIW CTPOCHUs Ta30B, KUJIKOCTEW H
TBEPJIBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pa3mepsl Mosniekyi. KonnyecTBo BemecTBa. [locTositHHas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u e¢ usmepenue. lllkana temnepaTtyp
Llenbcus.



Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJIAPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO rasza. AOCONIOTHas TemIeparypa Kak Mepa
CpeaHEN KHWHETHUYECKOM HSHEPrUM TEIJIOBOTO ABWKEHMsS dvactul raza. [llkana
temneparyp KenpBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHneneeBa—Knanenpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpencTaBieHHE H3OMPOIECCOB: HM30TEpMa, H30XO0Pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHME BEIIECTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHEHHM.

OnbIThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Mojenb 6pOyHOBCKOIO JBUKECHHUS.

Mogens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMOJCHCTBUA.

Monenb, WuTroCcTpUpyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HWJEaJbHOrO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

OnpeneneHne Macchl BO3/AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHMIA
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOIO
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMoanHaMuueckass cucteMa. BHYTpeHHsIST 3HEprus TEpMOAMHAMHUYECKON
CUCTEMBI U cIOcOOBI €€ u3MeHeHus. KoanuecTBo TernoTel U padoTa. BHyTpeHHs s
SHEPIrus  OJHOATOMHOIO  MJEANbHOrO  rasa. Buasl  Termonepenadu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonuyecTBo TemnoTsl npu Terionepeaaye.

[Tonsitue 006 aauabatHoM tmporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHre TepBOro 3aKOHA TEPMOJMHAMHMKM K H3ompoleccaMm. ['paduueckas
WHTEpIpeTanus padoThl Tasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoieccoB B TPUPOJIE.

TeruioBeie MamMHbL. [IpUHIMITBI AEHCTBUS TEIJIOBBIX MAIIUH.
[IpeoOpazoBanusi >Hepruu B TeIIOBbIX MamuHax. Kosddumuent mnosesHoro
nerctBug TtemnoBol mamuHbl. [Hukn KapHo u ero kosdduumeHT mnojie3Horo
AeHCTBHS. DKOJIOTUYECKUE MPOOTIEMBbI TEIIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEprud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JCMCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IyTEM TpeHHsI (BUIEOAEMOHCTPALINSA).

W3meHeHne BHYTpEHHEN SHEPTHUH (TeMIEPATYpPhl) Tela P TeIulonepeiaye.

OneiT 1O anauabaTHOMYy PpACHIMPEHUI0 BO3AyXa (OMBIT C BO3YLIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHne yaenbHOM TEMIOEMKOCTH.

Tema 3. Azcpecammnvie cocmosanusn eewecmea. Dazoewvie nepexoonvl

[TapooOpazoBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIQXHOCTh Bo3Ayxa. HaceimenHwld map. YjaenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATypPhl KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIMS CBOKCTB
kpuctaimioB. Kuakue kpuctaibl. CoBpemeHHble MaTepuaibl. [LmaBieHue wu
KpucTay3amus. Y nefpHas Teriora miasieHus. Cyomumanus.

YpaBHeHUe TEII0OBOro OajaHca.

TexHuyeckue YyCTpONCTBA U TMPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYEHUSI COBPEMEHHBIX MaTEpPHUaJOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3mepenre 0OTHOCUTENBHOM BIAKHOCTH BO3TyXa.

Paznen 4. DiekTpoaAuHaAMHUKA
Tema 1. dnekmpocmamuka
DNeKTpu3anusi Tel. OJJNEKTpUYEeCKUd 3apsna. JlBa Buaa dSIEKTPUUECKUX
3apsAnoB. [IpOBOJHUKH, NUAIEKTPUKA U MOJYNPOBOJHUKH. 3aKOH COXPAHEHHS
AIEKTPUYECKOrO 3apsijaa.
B3aumopeiictBue 3aps10B. 3akoH KyioHa. To4eUHBI AIEKTPUUECKUI 3apsil.
Onektpuyeckoe nojie. HampsxkeHHOCTD anekTpudeckoro noss. [IpuHuun



CYyHEPHO3ULIMK 3JEKTPUUECKUX MOoJed. JIMHUM HanpsyKEeHHOCTH 3JEKTPUYECKOTO
HOJISL.

PaGora cunm  anektpoctatmueckoro  mons.  I[lorenmuman.  PasHocTh
MOTCHIMANIOB. [IpOBOOHHUKM W JUAJIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlusnexkTpruyeckasi MpOHULIAEMOCTb.

OnekTpoeMkocTb. KonaeHcaTtop. D1EKTPOEMKOCTh MJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allluTa, 3a3eMJICHUE JJIEKTPOIPHUOOPOB,
KOHJIEHCATOp, KONMMMPOBAJIBHBIN annapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopencTBre HANEKTPU30BAHHBIX TEIT.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATHYECKOM MOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3MepeHune 31eKTpOEMKOCTH KOHJIEHCATopa.

Tema 2. Ilocmosnnbsiit 31ekmpuueckuii mox. Toku 6 paznuunvix cpeoax

ONEeKTpUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DIJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE COMNPOTUBJIEHUE. YIEIBbHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, MAPAILIETBHOE, CMEMIAHHOE COCAMHEHUE TPOBOJHUKOB.

PaGora oanmektpuueckoro Toka. 3akoH JDkxoyns—Jlenma. MoimHOCTh
3JIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUKYIIAsl CUjla U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma Jij1s1 TOJTHOM (3aMKHYTOM ) AjieKTprudeckoi 1enu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAasi ~ OPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

OnexkTpudecKnii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas " MIpUMECHAS MPOBOJUMOCTD
morynpoBogHUKOB. CBoiCcTBa p—N-miepexosa. [lomynpoBoagHIKOBEIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOJIUTAYECKAS JUCCOIUALIUS. DIEKTPOJIH3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIM
pa3psan. Monuus. [Lnazma.

TexHHUYecKue yCTpOWCTBA M MPAKTHUYECKOE MPHUMEHEHHE: aMIIepMETD,
BOJITMETP, pPEOCTaT, HCTOYHUKM TOKa, OJIEKTpPOHArpeBaTelbHbIE TMPUOOPHI,
ANEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN O],
TEPMUCTOPHI U (POTOPE3IUCTOPHI, MOTYIPOBOHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBIICHHS [WIMHAPUYECKUX MPOBOJIHUKOB OT JIJIMHBI,
IJIOIA/IN TTONIEPEYHOTO CEUYEHHS M MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOJHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABMXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OILIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

M3y4yeHue CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTPOABUKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anexkTposusa.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kjacce oCylIeCTBISIETCS C
YUYETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMud MaTE€MaTUKH,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C HW3YYEHHMEM METOJIOB HAYYHOI'O
NO3HAHUA: SIBJIEHWE, Hay4HbId (akT, rurnoresa, (pu3nyueckas BEJIWYMHA, 3aKOH,
TEopusl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKIMS,
napabona, runepoosa, ux rpaduKi U CBOWCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMHA Ha OCU KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHM3MOB (BUIbI TEILIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOI IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEN U



ra3oB, JJICKTPUYECKHE CBOWMCTBA METAJIOB, 3JIEKTPOJMTHYECKAs JIUCCOLMALNSA,
raJIbBaHUKA.

l'eoepaghus: B1axXHOCTH BO3yXa, BETPbl, 0apoMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABM)KEHUN C MCIIOJNB30BAHMEM MEXAHHU3MOB,
y4€T TPEHUS B TEXHHMKE, IOJIIMIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHCHMS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JIPyrue), JBUTATENIb BHYTPEHHETO
CropaHus, nmapoBas TypOuHa, OBITOBOI XOJIIOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IIOJIyYCHUs] COBPEMEHHBIX MAaTE€pHalOB, B TOM YHCJIE HAHOMATEpPUAIOB, W
HAaHOTEXHOJOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTpONpuOOpoOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHBIC pUOOPBHI,
ANIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajJbBaHUKA.

11 KJIACC

Pa3zneu 4. DiiekTpoauHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

ITocTtossHHBIe  MarHuThl.  B3aumMoaeMcTBHE  IOCTOSHHBIX MarHuTOB.
MarnutHoe moJsie. BexkTtop MarHUTHOM WHAYKOWU. [IpuHIuUN cynepno3unuu
MarHUTHBIX MoJieW. JIMHMKM MarHuTHOM WHAYKIUU. KapTuHa JMHUN MarHUTHOU
VHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe TmOJi€ MPOBOJHMKA C TOKOM. KapThHa JAWMHUN WHIYKIUU
MAarHUTHOTO TIOJIA JUIMHHOTO IIPSIMOIrO IMPOBOJHHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBre NpOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HarpaBJICHUE.

Cuina Jlopenua, e¢ MOJlyJib U HarnpaBiieHUe. JIBUKEHHE 3apSyKEHHOW YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM 1oJjie. Pabota cunsl JlopeHna.

SlBneHue HNeKTpOMarHUTHOW MHAYKUMHA. IIOTOK BEKTOpa MAarHUTHOM
WHIYKIMHA. OJIEKTPOABIXKYIIAS CWIa HWHAYKUAW. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu Gapanes.

BuxpeBoe »snexkTpuueckoe TmoJsie. DJEKTPOJBHXKYIAs CUJla HHAYKIUUA B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBIEHME CAaMOMHIYKUMH. OJIEKTPOJABWXKYIIAS  CuUja
CaMOMHIYKIIUY.

DHeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHndyeckue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MArHuThl, D3JICKTPOMArHHUTBI, 3JEKTPOJBUTATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS TI€Yb.



Llemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUX MarHUTHOTO TIOJISL.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHME 3JIEKTPOMArHUTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh 3JIEKTPOJBHKYILEW CHIJIBI MHAYKIUUA OT CKOPOCTH M3MEHEHHS
MarHuTHOTO MOTOKA.

SBneHre cCaMOMHAYKITUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

Uccnenosanue AeCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSiBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Pa3nen 5. Koste6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble Koj1edanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
IMapmonuueckue kosnebanus. Ilepuona, yacrora, amrmautyaa v ¢asza KojeOaHui.
[IpyXuHHBIA MasATHUK. MareMaTUYECKUN MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienue sHepruy Mpy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCaNbHOM KOJIEOATEIbHOM KOHTYpEe. AHAIOrUs MEXAY MEXaHUYECKHUMH H
ANEKTPOMATHUTHBIMU KosieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPTUHU B UJCATBHOM KO0JIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMX KojeOaHUsX. BeIHYX/IeHHbIE MEXaHHUUECKHE
koseOanus. PezoHanc. BoiHy Xk A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennblii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MONIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHHE CHJIBl TOKa U
HaIpPsHDKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada u MOTPeOICHUE IECKTPUICCKON
SHEPIrUU. DKOJIOTHYECKUE PUCKHU MPH MPOU3BOACTBE 3eKTposHeprun. KynpTypa
WCIIOJI30BAHUS IIEKTPOIHEPTHH B IOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: DJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU DJIEKTpOIIepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJIeOATEIbHON CUCTEMBI (MPYKUHHBIA HITH
MaTeMaTUYECKUI MAsSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CB0oOOHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA M HaNPSDKEHUS] OT BPEMEHM) ISt
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu MOCIENOBATEIBHOM COEAUHEHHHM PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTPOIIEPEIaUu.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOAa MAJIbIX KOJieOaHUW Tpy3a HA HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre TMEPEMEHHOTO TOKa B LENM W3 MOCIEAOBATEIbHO
COEAMHEHHBIX KOHIEHCATOPa, KAaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUmMHbLE 60JIHbL

MexaHnueckue BOJHBI, ycioBus pacrpocTpaneHus. Ilepuon. CkopocThb
pacripocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJIHEI.
HNuTtepdepenius u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3Byka.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBHS W3JIYUYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B snexkrpomarautHoi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpak€HUE, MpesIoMJICHHE, Toysipu3anus, Tudpaxius,
unrepdepeniuss. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JeKTPOMarHUTHBIX BOJH. [[puMeHEHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUS. Panronokanusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpueéMHUK, TeNIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnrogenue cBsizu TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KOJIeOaHUH.



HccnenoBanve  CBOMCTB ~ 3JIEKTPOMAarHUTHBIX — BOJIH: OTpa)KeHUe,
pesioMJIeHUE, ospu3anus, Auppaxkiys, uHTephepeHIIus.

Tema 3. Onmuka

['eomeTpuueckass onTtuka. IIpsAMOIMHENHOE pacnpoCTpaHEHHE CBETa B
ofgHOpoaHOM cpene. JIyu cBera. ToueuHbIi HCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yrojl MOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Jucnepcus ceeta. CiaoxHbII cocTaB 6enoro ceta. LIBer.

ColOuparomie U pacceuBarolmiue JuH3bl. ToHKas JsmH3a. DOKyCHOE
paccTOsIHUE M ONTHYecKas cuiia TOHKOW JiMH3blL. [locTpoeHne m300pakeHuil B
coOuparIIMX U pacceuBaroluX JuH3aX. PopMmyna TOHKOW JIMH3BL. YBEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenebl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WMHrepdepenuus cBera. KorepeHTHblE HCTOYHHKHU.
VYcaoBuss HaOMONEHUS MAKCUMyMOB M MHHUMYMOB B HHTEp(EpEHIHOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [QudpakumronHas pemeTka. YcClIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TMAaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(OPaKIUOHHYIO PEIICTKY.

[Tonspuzamnus ceera.

TexHUYecKHue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: OYKH, JYIa,
doToamnmapaT, TPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEHICTKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMoIMHEHOE PACIPOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpakeHne. Mojiesib CBETOBO/IA.

HccnenoBanre CBONCTB U300paKEHUM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBeTa.

Hab6mronenune nudpakmuu ceeta.

HaOGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yeHue cexTpa ¢ MOMOIIbI0 AUGPAKIUOHHON PELICTKH.

HabGnronenue nonsipu3anuu CBeTa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cHIeNATbHOI TEOPUH OTHOCUTEIBLHOCTH

['panunbl  OPUMEHUMOCTM  KJIACCMYECKOM  MeXaHuku.  lloctymnatel
CIIEIMAIBHOW TEOPUH OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOZYJSA CKOPOCTH
CBETAa B BaKyyMe, IIPUHIIUI OTHOCUTEIBHOCTH DWHILITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpALCHUE
JUIAHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YACTHLIBI.

CBs13b MacChl C JHEPrUEr U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.

Pa3znen /. KBantoBas pusznka

Tema 1. Dnemenmul Keanmoeoit onmMuKu

®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €r0 YaCTOTOM. DHEpTUs
U UMITyJIbC (POTOHA.

OTtkpoiThe U uccnegoBanue poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dboTorddexra. YpaBHenue IDiinmTeHa g Gorodrddexra. «KpacHas rpaHuna»
doToaddexra.

HaBnenne cBera. OnbiThl I1. H. JIeGenena.

XUMHUECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPaKTHUYECKOE MpUMEHEHHE: (HOTOIIEMEHT,
(doTomaTUMK, CoTHEYHAas Oarapesi, CBETOAHO/I.

Jlemoncmpayuu

®oTo3dheKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoTodPdekra.

CBeToauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pezepdopra mo paccesHuio o -4acTHII.
[Lmanerapnas mopens aroma. Ilocrtymatel bopa. U3nmyyenue w mormiomieHue
(GOTOHOB MpU MEepexoje aToMa C OJHOTO YPOBHS AHEPruM Ha Apyrou. Bumsl
criekTpoB. CIIEKTp YPOBHEM 3HEPruy aToMa BOJIOPO/Ia.

BousiHoBbIE cBoMicTBa yacTull. Bonnsl e bpoitnsa. KopnyckynspHO-BOJTHOBOM
Ty aJIN3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CHEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Ornpenenenue JUIMHBI BOJHBI JIa3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomol

Habnronenue TMHEHyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiThl  Pesepdopma  1mo  ompexpeneHdro  cocTaBa
panuoakTuBHOro wu3nydeHusa. CpoiicTBa anbda-, Oera-, TraMMa-U3Iy4eHUs.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE NpoTOHAa M HeilTpoHa. HykionHas mMopens sanpa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbda-pacnaa. DJEKTPOHHBIA M MO3UTPOHHBIA Oera-pacnan. [amma-
M3JIy4eHne. 3aKOH paMOaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt maccol siapa.

Snepnbie peakuuu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosiaepusiii cunte3. [IpoOGiaeMbl W TMEPCHEKTHBHI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACIIEKTHI IIEPHON SHEPTETHUKH.

DneMeHTapHble YacTULlbl. OTKPBITUE MO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBA U MPAKTHUYECKOE NMPUMEHEHHUE: TO3UMETpP, KaMepa
BuiibcoHa, siepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CYeTUrK MOHU3HUPYIOIINX YACTHLI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne TpeKoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3jes 8. Dy1eMeHTbI aCTPOHOMMH M ACTPOPUZUKHU

Otansl pa3BuTHs acTpoHoMuu. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMMH.

Bun 3B&3maHOoro neba. Co3Be3mus, SpKHE 3BE3MBI, IUIAHETBI, UX BHUIUMOC
JIBHOKEHHUE.

ComnHeunas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIAa U 3BE3[I.
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKHU. Jluarpamma «CHEKTpalibHBIA KJlacC —
CBETUMOCTBY». 3B€3/bl TJIABHOM IIOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTB» JJIsl 3B€3]1 TJIABHOM MOCIJIeI0BATEIbHOCTH. BHYTpeHHEe cTpoeHue



3Be3/1. COBpeMEHHbBIE MPECTABICHUSI O MPOUCXOXKIAECHUU U 3BoJonuu ConHIa u
3BE3/. DJTambl )KU3HHU 3BE3I.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue u nBuwxenue CoyiHIA B
l"anakTuke. Tunsl raakTuk. PaguoranakTuku v kBazapbl. UepHbIE ABIPBI B Sapax
rajgakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa606ma. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PEIMKTOBOE U3TyYEHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennsie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HMCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPUWIOKEHUH ISl ONPEIENICHUs MOJI0KEHNUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31s CEeBEPHOro MOIYIIapuUs U IPKUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, ianer, Mieunoro I[yTu.

Oo0o01maromiee NOBTOPEHUE

Pony Qusuku u acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIIbHOCTU YelIOBEKa, POjb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (HU3UUECKON Teopuun
B (GOpPMHpPOBAHUU TIPEACTABICHUM O (PU3NYECKON KapTUHE MHpaA, MECTO
bu3nuecKkoil KapTHUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COJAEPIKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJIOTHUH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHHWE, HAy4YHBIM (haKT, TUIOTEe3a, (u3NyUecKas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CHCTEMBl YPAaBHEHHUW, TPUTOHOMETPUYECKUE
(YHKIIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLIHMH HAa OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIE D3JIEMEHTAPHBIX (PYHKIUN, MNPU3HAKK MOJ00US TpPEYroJbHUKOB,
oTmpeeeHUe IONIAIN TIOCKUX PUryp u oobema Tel.

bBuonocus: snekTpuyeckue SBICHHUS B KUBOM MpHUpoje, KoseOaTelbHbIE
JIBUKEHHUS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUSA B )KMBOW NPHUPOJIE, NEUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMS KPUCTAIIMYECKOW PEHICTKH, CHEKTPaJIbHBIHN
aHaus.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX PYI,
doTOoCHEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPICEHUI.

Texnonocusi: JIMHUMA BJEKTpPONEpenad, TIEeHEepaTop MEPEMEHHOr0 TOKa,
ANEKTPOJBUraTENb, WHAYKLIMOHHAS I€4Yb, pajap, PaJHONPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
coJIHeuHas OaTapes.



IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO Tpeamera «®Pu3mKa» Ha YpPOBHE CpPEAHETO OOIIero
obOpazoBaHus (0a30BBIM YPOBEHb) JOJIKHO OOECIICUHUTH JOCTHKECHHE CIICTYIOIINX
JUYIHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS Y4eOHOro npeameTa «DU3nKay JOJIKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOMIMXCA PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHCTEMON I[EHHOCTHBIX
OpUCHTAIMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOIro OOIlEeCTBA, PACHIUPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JEATEIBHOCTH B MPOLECCE PEealn3allii OCHOBHBIX HAalpaBJICHUMN
BOCIIUTATENBHOU JIESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa;Ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JI€HA POCCUIICKOrO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIIEUYETIOBEUYECKUX T'YMAaHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JE€ATEIIBHOCTh B MHTEPECAX TI'PaKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAaMOYIIPaBIICHUH B 00pa30BaTEILHON OpraHu3alliu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C
uX QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOUN U BOJIOHTEPCKOM 1€ TENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSM
POCCHICKUX YUCHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U I[EHHOCTH, B TOM YHCJIC B
NEATEIbHOCTUA YYCHOTO;

OCO3HAHHE JTUYHOTO BKJI/Ia B TOCTPOEHUE YCTOMIMBOTO OYAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIKOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero puandeckoil Hayke;



5) Tpya0BOr0 BOCIIUTAHUSI:

WHTEpPEC K pa3NuuHbIM cdepam TpodecCHOHATBLHOW NeATeIbHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIC TUIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HU,

6) 3K0J10rHYeCcKOr0 BOCITUTAHUSI:

c(hOpPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYPhl, OCO3HaHUE TIJI00aTBHOTO
XapakTepa SKOJOTUYECKUX MPOoOIeMm;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCHCTBUN B OKPY’KAIOIICH cpejie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTRA,;

pacilipeHue ONbITa JEATCIIBHOCTH SKOJIOTHYECKOW HaIMpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HaHUI M0 PU3UKe;

7) HEeHHOCTH HAYYHOTO TO3HAHMSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DHU3UICCKON HAYKH;

OCO3HAaHHUE LIEHHOCTH HAYYHON [ESITENbHOCTH, TOTOBHOCTH B IIPOLIECCE
M3y4YeHHUS  (PUBUKUA  OCYIIECTBJISATH MPOEKTHYI0O U HCCIEA0BATEIbCKYIO
NeSATETHPHOCTh MHIUBUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble jornueckune aeiicTBUS:
CaMOCTOSITEIbHO  (OPMyIMpOBaTH W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONPENEIATh LENH JIEATEIIbHOCTH, 3aaBaTh HNapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTH M TMPOTHUBOPEYUST B  pacCcMaTpUBaEMbIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IUTAH PEIIECHUS MPOOJEMBI ¢ YYETOM aHaIn3a WMEIOIIMXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1[eJIsIM, OIIEHUBATh PUCKHU MOCIEICTBUM IESITEIHHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJHATH pabOTy B  YCJIOBHUSX  PEaBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:
BJIAJ€Th HAYYHOU TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU U METOJIaMHU
(du3nyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M MPOEKTHON JEATEIHHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/ad (PU3UYECKOTO COJAEpIKAHUs, MPUMEHEHHUIO PA3THUHBIX
METOJI0B MTO3HAHUS;

BIAJCTh BHUAAMH JEATEIBHOCTH II0 TMOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpETAllMY, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3NIMYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JJaHUHU yUEOHBIX MTPOCKTOB B 00acT (PU3MKH;

BBISIBIIATh TNPUYMHHO-CIICJACTBEHHBIC CBS3M M aKTyaJIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHUS, HAXOIUTh apryMEeHThl JJi1 JOKa3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpPhbl U KPUTEPUU PEILICHUS;

aHANMM3UPOBAaTh TIOJIYYCHHBIC B XOJE pEIICHHWs] 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATH WX JIOCTOBEPHOCTH, TPOTHO3UPOBATH HM3MECHECHHUE B HOBBIX
YCIIOBUSX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B O00pa30BaTEIbHOU
JESITeTLHOCTH, B TOM YHCIIE TIPU U3yUYEHUU (HUBUKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;

YMETh TEPEHOCHUTh 3HaHWSA 10 (U3NKE B MPAKTHUECKYyI0 00JIacTh
KU3HEICATCIHHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,

CTaBUTh IPOOJIEMBI U 3a]1a4H, TOTYCKAIOIUE aIbTEePHATUBHbBIC PEIICHUS.

Pabora ¢ undgopmanmeii:

BJIAJCTh HABBIKAMHU TOJIYYCHHUS HHGOpMAIMKU (PU3NYECKOTO COJEpKAHUS U3
MUCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATh TOUCK, aHaJIN3,
CUCTEMATH3AIMI0 M WHTEPHpEeTalui0 HHPOpMAlUK pPa3IUYHBIX BHUIOB U (HOpM
MPEeICTaBIICHHUS;

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

WCIIOJIB30BaTh  CPEICTBA  WMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIMOHHBIX
3371a9 ¢ COOJIOJICHHEM TPeOOBaHWM SProOHOMHKH, TEXHHUKH OE€30MacHOCTH,
TUTHCHBI, PECYpCOCOEpPEKEHUS, TMPABOBBIX M  JITHYECKUX HOPM, HOPM
nH(OpMaIIMOHHOM 0€301MacHOCTH;

co37aBaTh TEKCThl (PU3UUECKOr0 COJEPKaHMS B Pa3MUHBIX (popmaTax c
Y4E€TOM Ha3zHaYeHUsI HHPOPMAIMK U TIETIEBOM ayAUTOPUH, BEIOMPAs ONTHUMAIBHYIO
dbopMy mpeicTaBIeHUS U BU3yaJIn3aIiH.

KoMmyHnkaTHBHBbIE YHMBepPCAIbHbIE YueOHbIe 1eliCTBHUS:
OCYIIECTBISITh OOUICHHME Ha YypoKax (U3UKH U BO  BHE-YPOUHOM
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyallMd H  CMsT4aTh
KOH()JIMKTHI;

pPa3BEpPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW M MHIMBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUI C YYETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jeHa KOJUIEKTUBA;

OpUHUMATh €I  COBMECTHOM  JI€ATEIbHOCTH, OpPraHu30BBIBaTb U
KOOPAVUHUPOBATh JEUCTBUSA IO €€ JOCTUKEHHUIO: COCTaBIIATh IUIAH JEHCTBU,
pacnpenenarb poJd C y4€TOM MHEHHUH y4YacTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAayeCTBO CBOET0 BKJIaJa M KaXIOr0 Yy4YaCTHUKAa KOMaHIbl B
oO1IuMi pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE IIPOEKThI, OLEHUBAaTh WJEH C TO3ULIUU HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO M BOOOpAKEHHE, OBITH HHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO AESATENBHOCTh B 00JIaCTH
GU3NMKK W acCTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTAaBUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATENIbHO COCTABJIATh IJIaH PEHIEHUS PAcUYCTHBIX M KaueCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKOW padOThI C yUETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JIaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacuMpsITh paMKH y4eOHOro IMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUM;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLIEHUBATh MPUOOPETCHHBIH OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HPYAUIUU B 00JacTh
(U3HKHU, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJeTh  HaBBIKAMH  [IO3HABAaTEIbHOM  pEQEKCHH KAk  OCO3HAHHS
COBEpULIAEMbIX JEHCTBUH M MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YJbTaTOB U
OCHOBaHUM;



WCITIOJIB30BATh MPUEMBI pedIEKCHH NJIs OIIEHKHU CHUTYaIlid, BEIOOpA BEPHOTO
pelIeHMUS;

YMETh OIIEHWBATh PUCKU U CBOCBPEMEHHO MPUHUMAThH PEIICHUS M0 UX
CHUKEHUIO;

NpUHUMATh MOTHBBI W apryMEHTHl APYrUX IMpU aHaIU3€ pe3yiIbTaToB
NEeSITebHOCTH;

MPUHUMATh ceOsl, MOHUMAsi CBOM HEJAOCTATKH U IOCTOUHCTBA,

NPUHUMATh MOTHBBI W apPTyMEHTHI APYTHUX TIPU aHAIM3E pPe3yIbTaToOB
NEeSITENBHOCTH;

MPU3HABATH CBOEC MIPABO M MPABO APYTHX HA OIMHUOKH.

B mporecce noCTHKEHHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPAMMBI
no ¢usuke Ui YpOBHS CpeAHEro oOmiero ooOpa3oBaHus y OOyYaromuxcs
COBEPILICHCTBYETCSA AMOITMOHAJIbHBIN WUHTEJIEKT, MpeAnoararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOC AMOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOC TIOBEJCHUE, CIOCOOHOCTh aJanTUpPOBaTHCA K
AMOITMOHAILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAIOIICH CTPEMJICHUE K TOCTIDKCHHIO ETH U
yCcrexy, ONTHMH3M, WHHIIMATHBHOCTH, YMEHHE MEHCTBOBATH HWCXOJS M3 CBOHUX
BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh AYMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHHUs, CHOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHMSI
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJIbTATHI

K xonmy o6yuenuss B 10 kiacce mpeaMmeTHbIe pe3ynbTaTbhl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOM TEXHUKU M
TE€XHOJIOTUH, B IPAKTUYECKOU €SI TETIbHOCTH JIIOJIEM;

YUUTHIBATh TPAHULBI TMPUMEHEHUS M3YYEHHBIX (PUINYECKUX MOJENCH:
MaTepHualibHasl TOUKa, MHEepIUaIbHasl CUCTeMa OTCYETa, aOCOTIOTHO TBEPJIOE TEJIO,
UICATbHBIN ra3, MOAEIN CTPOEHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOUECUHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH (PU3NYECKUX 3a/1ay;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUSI BEIIECTBA U
ANEKTPOAUHAMUKU:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBWKEHUE, CBOOOJHOE TMAaJIeHUE Tel, JIBKEHHE II0 OKPYXHOCTH, HWHEpIHS,
B3auMojieiicTBrE Tei, AU dy3usi, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE KHUIKOCTEH
U TBEPIBIX T€J, U3MEHEHHE 00bEMa TeJl MPY HarpeBaHuU (OXJIAXKICHHUH), TETIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3alMs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, OBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUH B 3aKPbITOM
COCyle, CBSI3b MEXJIy MapaMeTpaMy COCTOSHHMS Tra3a B M30MIpoLeccax,
ANEKTpU3aMs TeJl, B3aUMOJECHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3Ys (PU3MUECKHE BEIUUYUHBI:
KOOpJIMHATA, MYyTh, IEpPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tena, cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusl, MOTEHUHUAIbHAS SHEPIrusl, MEXaHU4YeCKas
paboTa, MexaHW4YecKass MOIIHOCTh;, IPU OINHUCAHUM TMPABUIBHO TPAKTOBATh
(GUBUYECKUIT CMBICT MCHOJIB3YEMbIX BEIWYUH, WX OOO3HAYEHUS U €IAUHUIBI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE JTAHHYIO (U3UYECKYIO BEIMYMHY C JPYTUMHU
BEJINYMHAMU;

ONMUCHIBATh HM3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBICHUS,
UCTIONIb3YsT (DU3UYECKHE BEJIMYMHBL: JABJIEHUE Trasza, TeMIeparypa, CpeIHss
KHMHETUYECKAsl SHEPTus XaOTHYECKOrO JBHXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI JHEPrusi, paboTa rasa,
KO3(GUIIMEHT TO0JIE3HOTO JEHCTBUSl TEIJIOBOTO JBUTATENS, MPU OIMHUCAHUU
NPaBWIBHO TPaKTOBaTh (DU3UYECKUH CMBICI UCHOJIB3YeMbIX BEJIMYMH, WX
0o003HaUeHUs W EIUHUIBI, HAXOAUTh (POPMYIbI, CBS3BIBAIOIIME JIAHHYIO
(bU3UYECKYIO BETUUMHY C IPYTUMU BEJIMUHUHAM;

OMUCHIBATh U3YYCHHBIE AIIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3UUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
AJIEKTPUUYECKOE T10JIe, HAMPSHKEHHOCTD MOJIs, TTOTEHIIUAJ, PA3HOCTh MOTEHIIUAJIOB;
NPy  OMHCAHWUM TIPABUIHLHO TPAKTOBATh (U3MYECKUN CMBICT HCIOIb3YEMbIX
BEJIMYMH, WX OOO3HAUCHUS W CIUHMUIIBI;, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINC
JTAHHYIO0 (PU3MYECKYIO BEIMYMHY C IPYTUMH BETUUUHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SIBJICHUS, UCTOIB3Ys (U3UUYECKUE
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPAaHEHHMS MEXAHWYECKOW OHHEPruM, 3aKOH COXPAHEHUS MMIIYJbCa,
MNPUHLNN CYNEPHO3ULIMKM CHUJI, TMPUHLUUN PABHOMPABHUS HHEPUHAIBHBIX CHCTEM
OTCYETa, MOJICKYJISPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON IHEPTUM TEIUIOBOTO ABUKEHHS MOJIEKYI C
aOCOIOTHON TeMIepaTypou, MepBbIid 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUYECKOTO 3apsia, 3akoH KynoHa, mpu 3TOM pasjinyath CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIbL,
00J1acTH ) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIIMIBI JCHCTBUS MAaIlWH, NTPHOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHs UX OE30MacHOTrO HCIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCIEAOBAHUIO (PUBMYECKUX SBJICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopMmynupoBaTh TpoOIeMy/3amady H THIOTE3y Yy4eOHOTO  OAKCIEPHUMEHTA,
co0upaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHHSA, MPOBOAHUTH OIBIT U
(bopMyIHpOBaTH BHIBOIBL;

OCYHIIECTBIISTh MPSAMbIC U KOCBEHHBIC U3MEPEHUS] (PU3UUYECKUX BEIUYUH, TIPU
TOM BBIOHMpaTh ONTHUMAJIBHBIA CIOCOO W3MEPEHUS W HWCIOh30BAaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKkcHpoBaTh pPE3yJNbTAaThl MOJYYEHHON 3aBUCHUMOCTH (U3MUYECKUX BEIUYUH B
BU/JIe Ta0IHIl ¥ TpadUKOB, AETaTh BBIBOBI IO PE3yIbTaTaM HUCCIICIOBAHUS;

cobiroaTh npaBuia 0€30MacHOTO TpyJa MpHU MPOBEICHUM HCCIEIOBAHUI B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-HCCIIEeIOBATEILCKOW U IMPOEKTHOM
JESTETLHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000py10BaHUS;

pemiaTh pacueTHble 3aJayd C SBHO 3a/JlaHHOM (PU3MYECKON MOJEIbIO,
UCTIONB3YS (hU3MUecKre 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aaun
BBIOMpATh (DU3UYECKYIO MOJECIb, BBIJACIITh (PU3NUECKHE BEIMYUHBI U (hOPMYIIHI,
HEOOXOMUMBIE NIJIsi €€ PEIICHHs, TPOBOJUTh PACUCThl M OIEHUBATH PEATLHOCTH
MOJTy4€HHOTO 3HAYCHUS (PU3UUECKON BEITMYUHBL

pelaTh KaueCTBEHHBIE 3aJau: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
[ETIOYKY PAaCCYXACHUU C OMOpPOH Ha H3yYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCECKHE SIBJICHNUS,

UCIIOJIb30BAaTh ~ MPHU  PEIIEHMH  y4eOHbIX  3ajJad  COBPEMEHHBIE
UH(OPMAITMOHHBIC TEXHOJIOTHUU JIJIS TIOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIIPECTAIIH
Y TPE/ICTaBlICHUs Y4eOHON M HAy4YHO-TOMYJISIpHON MH(OpPMAIK, MOJYy4YEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HHHOPMAIIHIO;

MPUBOANUTH MPUMEPHI BKJIaJIa POCCUMCKUX M 3apyOeKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHWE IPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUIsl obecrieyeHus: 6€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTpOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM SKOJIOTHYECKOTrO
MOBECHUS B OKPYXKAIOIEH Cpejie;

paGoTaThb B TpyHme C BHINOJHEHHEM pa3IUYHbIX COLMATIBHBIX POJIEH,
IJIAaHUPOBATH PpalOTy TPYNIIbl, PALHMOHAIBHO PACIPEAENITh OOA3aHHOCTH H
IUTAHUPOBATH JIESITEIbHOCTh B HECTAHIAPTHBIX CUTYAIlUsIX, aJIeKBaTHO OIICHUBATH
BKJIaJl K&XKJIOTO U3 YYACTHUKOB I'PYIIIIBI B pEIICHUE pacCMaTpUBAEMON TPOOIIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeIMeTHBbIE pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (HU3UKU B (HOopMHpOBaAHHUH
COBPEMEHHOM Hay4yHOW KapTUHBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUN, B TMPAKTUYECKOW JEATEIBHOCTU JIOJEH, IEJOCTHOCTh M €IMHCTBO
(u3HUECKON KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3yYCHHBIX (U3MYECKUX MOJIEIICH:
TOYEUHBIA AIEKTPUUECKUH 3apsil, JIyd CBETA, TOUCYHBI UCTOYHHK CBETA, SACpPHAs
MOJIeNIb aTOMa, HYKJIOHHas MOJe]Ib aTOMHOIO Sijpa MPH PEHICHUH (PU3NIECKUX
3ajiay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (IIPOLIECCHI) U OOBACHATh UX HAa OCHOBE
3aKOHOB DJIEKTPOJUHAMHUKN U KBAHTOBOW (DM3HKU: dIEKTPUUECKas TIPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCHCTBUS TOKa, B3aUMOJEHCTBHE
MarHuTOB, DJIGKTPOMArHUTHAas WHIYKIUSA, JIEACTBHE MAarHUTHOTO TIOJs Ha
IIPOBOJHUK C TOKOM U JIBWDKYIIMICS 3apsiji, 2JIEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, TPSIMOJIMHEWHOE pacnpoCTpaHEHUE CBETa, OTPAKEHUE, MPEIOMIIEHUE,
uHTepdepeHiusa, AUGpakmus W MONSIpU3alnus CBETa, AHWCIEPCHS  CBETa,
doTtoanekTpuaeckuit 3pdext (poTodrddekT), cBeToBOES AaBiIeHNE, BOSHUKHOBECHHE
JUHENYaTOro CHEeKTpa aromMa BOJOPOJA, €CTeCTBEHHass W HCKYCCTBEHHas

PaaINOaKTUBHOCTB;
ONKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHbBIE,
ONTHYECKHE,  JJIEKTPUUECKYI0  IPOBOJUMOCTh  Pa3UMYHBIX  CpeA) W

AIIEKTPOMArHUTHBIE SIBJICHUS (TPOIIECCHI), HCMOJb3ys (PU3MUECKHE BEIHMUMHBI:
JNEKTPUYECKUM 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSDIKEHHE, JJIIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOABIKYIIAsl Cuia, paboTa TOKa,
UHIYKLOHUS MarHUTHOTO TMOJs, cwia Awmmepa, cuna JlopeHna, MHIYKTUBHOCTH
KaTyILIK{, DHEPrUs DJJEKTPUYECKOTO M MArHUTHOIO IIOJIEM, NEPHUOJ M YacToTa
KojeOaHuM B KoyieOaTeNbHOM KOHTYpe, 3apsii M CHiIa TOKa B Ipolecce
FapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE W
ONTHYECKas CHJIa JIMH3bI, TP ONUCAHUU NPABWIBHO TPAKTOBATh (PUIUYECKUM
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M €IUHHUIIbI, YKa3bIBATh
(GopMyIibl, CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYI0O BEIUYMHY C JAPYTUMHU
BEJINYNHAMU;



OMUCHIBATh M3YUYCHHBIE KBAHTOBBIE SBICHUS M TPOLECCHI, HCIOIb3YS
¢du3nueckrue BEIMYMUHBI: CKOPOCTbh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, MEPUOJI TOJIypacaia, SHEPTHs CBSA3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM TPABWIBHO TPAKTOBATh (U3MUECKHUI CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHHMsS] W EAWMHUIILI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIONIME JaHHYK (DU3UYECKYI0 BEJIWYMHY C JPYTMMU BeJIWYHMHAMH,
BBIYHCIIATH 3HaU€HUE (PU3NYECKON BEIUUUHBI;

aHANIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3YS (U3UUECKUE
3aKOHBI U MPUHLHUMNBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U MapaJLIEIbHOTO
COCIMHEHUs NPOBOJAHUKOB, 3aKOH Jlkoyns—JIeHla, 3aKOH >3JIEKTPOMAarHUTHOMN
WHIYKIINH, 3aKOH MPSAMOJMHEHMHOTO PacnpoCTpaHEHUsI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE ODWHINTEHHa st (oTodddexra,
3aKOH COXPAaHEHUs SHEPruH, 3aKOH COXPAHEHHSI UMITYJIbCA, 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUs MAacCOBOr0 4HMclia, IOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpy 3TOM Pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE W YCJIOBUA (TpaHUIlbl, 00JacTH)
IPUMEHUMOCTH;

ONpENIEIIATh HAIIPABICHHE BEKTOPA UHAYKIIMH MAarHUTHOTO MOJISI MPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBATh M300pAKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOIHATh AKCHEPUMEHTHI 1O UCCIASAOBAHUIO (PU3UYECKUX SBJICHUM U
IPOLIECCOB C HCIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX HM3MEPEHHI: MpPU STOM
dbopmynmupoBath MmpooOiemMy/3ajady H TUIOTE3y YYeOHOro OSKCIEpHMEHTAa,
coOupaTh YCTAHOBKY M3 MPEIJIONKEHHOTO0 OOOpYyAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBATH BHIBOJIBL;

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJIBHBIA CIOCOO0 M3MEPEHWS W WCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C  HCIOJIb30BAHHEM
OpSMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCUPOBATH
pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WUYECKUX BEJIIMYMH B BHUE TAOJIUIl U
rpaduKoB, JAeNaTh BEIBOABI IO pe3yabTaTaM UCCIICIOBAHMUS;

coOJII01aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4eOHO-MCCIIEeNOBATEILCKOW W TMPOCKTHOM
NEATEIbHOCTU C UCIOJIb30BAaHUEM HU3MEPUTENIbHBIX YCTPOUCTB W JIaOOPATOPHOTO
000py10BaHUS;

pemarh pacueTHhIE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKON MOJEIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIUTIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a9n



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYIIHI,
HEOOXOAUMBIE ISl €€ PEIICHUs, NMPOBOJUTH PACUCThl M OLIEHHWBATH PEaTbHOCTh
MOJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIMUMHBI;

pelaTh KaueCTBEHHbIE 3aJau: BBICTPAUBATh JIOTHYECKU HENTPOTUBOPEUUBYIO
LENOYKY PacCyXJIE€HUH C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buzndecKue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIICHWH  yuyeOHBIX  3aJad  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JUISI TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U NPEJCTABJICHUS y4eOHON U HAYYHO-TIOMYJIApHOW MH(pOpMalLHU, MOJYyYEHHOU U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M1OJIy4aeMyl0 HH(OPMaIHIO;

OOBSCHATh TPHUHIMIBI JCHCTBUS MAaIllUH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS MX 0€30MaCHOTO MCIOJb30BaHUS B MOBCEIHEBHON
KU3HU;

NPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUCHBIX-(PU3HKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETHUECKHE 3HAHMS MO (U3MKE B MOBCEIHEBHOM >KU3HU
Ut o0ecrieyeHus: 0€30MacCHOCTH MpPU OOpPAILEHUH C MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 37I0POBbSI M COOIOJCHUS HOPM KOJOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpYIIE C BBIIOJHEHUEM PpA3IUYHBIX COIHAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy TPYIIBI, paMOHATBHO paclpeAeisiaTh OOS3aHHOCTH W
MUTAHUPOBATh JCSITETLHOCTh B HECTAHIAPTHBIX CHUTYAIUsIX, aJIEKBATHO OIICHUBAThH
BKJIaJ] K&XIOTO U3 YYACTHUKOB TPYTIIBI B PEIICHUE PACCMAaTPUBAEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uu(poBbIe
Ne n/m P Kourpoubnubie | IIpakTuyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IIO3HAHUA
bu6mmorexa [IOK
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7fA1bF72
HWroro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmorexa [IOK
21 Kutiematitka > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Auramika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Paznen 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bubnuorexa [IOK

®a30BEIC Mepexoabl

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




Hroro no pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bu6mmoreka [JOK

41 MEKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
42 ITocTostHHBIN 2I1E€KTpUYECKUNA TOK. TOKHM B 12 bubnuoreka [IOK

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

Hroro no pazueny 22

PeszepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoTsbI
pecypchbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarunuTHOE€ 1osie. DJIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHIYKIHS https://m.edso0.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHuuyecKue 1 3JIeKTPOMarHUTHbIE 9 1 bu6mmoreka [IOK
' KoneOanus https://m.eds00.ru/7f41c97c
59 MexaHU4eCKHE U AIEKTPOMArHUTHBIC 5 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6nuorexa [IOK
23 Orriia 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OcCHOBBI ClieIUANTILHON TEOPUHU bubnmnoreka [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHThI KBAaHTOBOMN ONITUKH 6 https://m.edsoo.ru/7fA1c97c
4.2 CrpoeHnue atoma 4 bu6muoreka [{IOK




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

4.3

ATtoMHoOE s1po

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

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUH U acTPO(YU3UKH 7 ﬁ;ﬁin;lgfg;gzﬁ £4197¢
Hroro no pazgeny 7
Paznen 6. OBOBIHAIOILIEE IOBTOPEHUE

6.1 Oo6o06maroree MOBTOPEHNE 4 ]t?tlfr?snlpllr(r)f::i(si?r(alg £41c07c
HTtoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo 4yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka KontposbHubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
®uznka — HayKa 0 IpUPOJE.
1 Hayunrie MCT(}),;H HOSH:HI/ISI 1 buGnnorexa LIOK
e https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlero Mupa
Poins 1 MecToO du3nku B

5 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4HOU KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAEATEIbHOCTH JHOEH
Mexanndeckoe JBHKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 bubmmoteka [IOK
nerxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubmmoreka [JOK
JIBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE ITPAMOIIMHENHOE 1 bu6muoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majeHue. Y CKopeHue 1 bubmmoteka [IOK
CBOOOTHOTO Ta/IEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BMXEHUE.

7 JIBr>keHuEe MaTepualIbHOM TOUKH 110 1 bubmorexa LOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunnun otHocutensHocTH ["anues. 1 bu6muoreka [IOK




NHepruanpHbIe CUCTEMBI OTCYETA.
[Tepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bub6nmoreka [IOK

o CYTICPIOSHIIH CIIL BTOpOHfaKOH https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepualibHOW TOUKH

10 Tpernii 3axkoH HeroTOHa 115 bubnnoreka [IOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro taroreHus. Cumna

11 TspkecTu. [lepBas kocMuyeckas bubmmorexa [IOK

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

12 Cuna ynpyroctu. 3akoH I'yka. Bec bu6mmoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoappuuueHt tpenus.

13 Cuna CEHpOTI/IBHeI({bI/(}:[ npu I[BHE(GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTU WM rase
[ToctynaTtenbHoe U BpalareabHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO TEa. bubnmnoreka [JOK
Mowment cuibl. [litewo cuibl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOIO TENIA
NMnynsc MmaTepuabHOM TOYKH,

15 CUCTEMBbI MAaTEPUAIIbHBIX TOYEK. bubmmnoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMIyibsca. PeakTuBHOE ABMKEHHE
Pa6oTta u MOLTHOCTD CHUITBI.

16 Kunernueckast sHEprus MarepruaabHON bubmuoreka [IOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIHH

17 [ToTenunanpHas sHEPrus. bu6muoreka [IOK




[ToTenuuanpHas SHEPrUs yIpyro
ne(OpMUPOBAHHOMN MPYKUHBI.
[ToTennmanpHas SHEPTUS Tella BOIU3H
MMOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToreHnanbHble ¥ HEMOTCHIIMATBHBIC
cuiiel. CBA3b paboThHI
HETMOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOHM SHEPTHU CHCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEpPTUU

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas pabota
«HMccnenoBanue cBsi3u pabOTHI CUITBI C
M3MEHEHHEM MEXaHUYEeCKOM dHepTrun
TeJa Ha IpUMEepE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

20

KonrponsHast pabora o reme
«Kunemaruka. [{lunamuka. 3akOHbI
COXPAHEHHUS B MEXAHUKE)

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

21

OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOW Teopuu. bpoyHoBCckoe
neuxenue. Juddysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U
B3alMOJECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra30B, KUJIKOCTEN
U TBEPJIBIX TeIN

23

Macca monekyin. KonuuectBo
BemiecTBa. [loctosiHHas ABoraapo

24

TennoBoe paBHoBecue. Temneparypa
u e¢ n3mepenue. lllkana remneparyp




Henscns

WUneanpusiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETUYECKON SHEPIUU bubnmnoreka HOK
JIB>KEHUS MOJIEKYJI. YpaBHEHHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona
27 3akoH /lanbToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHas pabora
28 «MccrenoBanue 3aBUCUMOCTH MEXKY
rapaMeTpamH COCTOSIHUSA
pa3pexeHHOro raza
29 W3omporeccsl B uaeanbHOM raze u ux bu6mmoteka [IOK
rpadu4ecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 croco0nI e¢ m3MeHeHus. KonmdaecTBo bubmorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
9HEPrUsl OJHOATOMHOIO UAEATIBLHOTO
rasa
bubmmoteka [IOK
31 Bret Temtonepesaty https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTh BEIIECTBA.
32 KonnuaecTBo TemiaoTsl npu Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHbI mporecc
33 [lepBrIii 3aKOH TEPMOAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
34 Heo6paTumocTs mporeccoB B bubmuoreka [IOK




npupoze. Bropoii 3akoH
TEPMOJUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunmun geiicteus u KI1J[ remioBoii

bubmuorexa [JOK

3 MaIlUHbI https://m.edso0.ru/ff0c600a
36 Muxn Kapno u ero KI1J]
37 DKoJIorHuecKue mpoodIeMbl
TEIUIOHEPTETUKH
38 O6o06maromuii ypok «MoeKkysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHast pabora o reme
39 «MonpeK 51 HI;;[ ¢u3uka. OCHOBBI brbmmorexa LIOK
yop ' https://m.edsoo.ru/ffoc6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue U KOHACHCAITHS. bubnmnoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS M OTHOCUTENIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmorexa HOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe teno. Kpucramumueckne n
42 amopdHbIe TerIa. AHU3OTPOIIHUS bubmuorexa [JOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctajuibl. COBpeMEHHBIE MaTepUATTBI
[InaBneHue u KpucTayIM3aLuUs.
43 VY nenbHas Tennl:())Ta nnaBneEI/m bubmmorexa LHOK
A ' https://m.edsoo.ru/ff0c6708
CyOmmmariust
bu6nunorexa [JOK
44
YpasHeHHe TeroBoro bananca https://m.edso0.ru/ff0c6820
45 DnekTpu3anus Tel. DIeKTPUUEeCKUI bubnuotexa [JOK

3apan. JlBa Buaa dJIEKTPUYECKHUX

https://m.edsoo.ru/ff0c6bcc




3apsa10B

HpOBO,I[HI/IKI/I, AUDJICKTPUKHU U

46 OJYIIPOBOJHUKHA. 3aKOH COXPaHEHUS bubmorexa HOK
YHpOBOA ) p https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHslil dJIeKTpUUECKUI bubnnorexa LIOK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpspk€HHOCTD 2JIEKTPUYECKOTO
48 nosis. [lpunHnun cynepno3unuu bubnmoreka [JOK
3JIEKTPUYECKUX MoJeu. JInnnu https://m.edsoo.ru/ff0c6df2
HanpsHKCHHOCTU
Pabora cut 351eKTpoCcTaTHIecKoro
49 noxad. ITorennuan. PasHocts buGnnorexa LIOK
’ ) https://m.edsoo.ru/ffOc6f00
IIOTEHIIAAJIOB
IIpOBOMHUKA U TUDIEKTPUKU B
50 3JIIc)3KT OCTATHYECKOM nonIe bubmorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JlsnexkTprudeckast IpOHUIIAeMOCTh
bubmmoteka [IOK
51 DaexTpoeMKocTh. KoHmeHncaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJeHCcaTOpa. DHEPrHs 3apsKEHHOTO Bubmorexa ITOK
pa- p p https://m.edsoo.ru/ffoc72c0
KOHJICHCATOpa
53 JlaGopatopHnas pabora M3mepenue
ANMEKTPOSMKOCTH KOHICHCATOPa
[IpuHIMIT AEACTBUS U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOMMPOBAILHOTO

amnmapara, CTpyHHOTO MPUHTEPA.
DneKTpocTaTUIECKas 3aInTa.




3azemIieHne 2IEeKTPOIPUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akon Oma st
y4acTKa [enu

56

[MocnenoBarenbHOE, NapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas pabora
«M3yueHne CMEIaHHOTO COCTUHEHUS
PE3HCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AIIEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3axon OMa /17151 TOJTHOM (3aMKHYTOM )
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJIC ucrouyHmka Toka u
€r0 BHYTPEHHETO CONPOTHUBIICHHS

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

59

DneKTpOHHAsI TPOBOUMOCTH TBEPIBIX
METAJLIOB. 3aBUCHUMOCTh
COHpOTI/IBJ'IeHI/ISI MCETAJIJIOB OT
TeMreparypbl. CBEpXIIpPOBOAUMOCTh

60

DNEeKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3J1EKTPOHHBIX ITY4YKOB

61

[TomynpoBOIHUKHU, WX COOCTBEHHas U
IIpUMeCHas MpoBoAMMOCTh. CBoiicTBa
p—n-nepexoxa. IlonynpoBogHUKOBEIE
prOOpbI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae




DJIEKTPUYECKUI TOK B pacTBOpaX U
pacriaBax 3JeKTPOJIUTOB.

bubmuorexa [JOK

62 DNeKTPONIUTHYECKAs TUCCOLIUALINS. 1 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUH TOK B ra3ax.

63 CamMocTosTenbHBIN U 1 bu6mmoteka [IOK
HECaMOCTOSTENbHBINA pa3psl. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexkTpuyeckue npudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 bu6mmoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromui ypok 1 bubnmoreka [JOK
«INEKTPOIUHAMHUKA https://m.edsoo.ru/ff0c88be
KonrponsHast pabora o reme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnmnoreka [JOK
3JIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PesepBHblIitl ypok. KonTponbHas 1 bubmuoreka [IOK
pabota 1o Teme DJIEeKTPOIUHAMUKA https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6006maromuii ypok 1 bu6mmoteka [IOK
no temaMm 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB 110 68
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11 KITACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
(]
JIE-H Tema ypoka Beero Konrpoasnbie | IlpakTnyeckue fd[:;:EHﬂﬂ :)Ig[?a[;zil;fenbﬂme
padoThbI padoTbI pecypenI
[TocTostHHBIE MATHUTHI U UX

1 B3auMoOJIeicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bekrop MaruuTHON MHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM WUHIYKIIHH
MaruauTtHoe 1noJje NpoBOJHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnuotexa [JOK
BzaumopeiicTBre NpoBOHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaboparopHnas pabota «3yuenue 1 1 bubnuotexa [JOK
MarHUTHOTO TOJIsI KATYIIKHA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ TokoM. Cuia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuorexa [JOK
«HccnenoBanue neUcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM)

JlelicTBME MAarHUTHOTO TIOJIS Ha

5 JBUKYITYIOCS 3apSKEHHYIO YaCTHUILY. 1 bubnuoreka [IOK
Cwua Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas HHAyKus. [ToTox

6 BEKTOpa MarHUTHOM uHaykuu. J/1C 1

WHIYKIIAA. 3aKOH AJIEKTPOMAarHUTHON




uHaykiuu Gapanes

JlaGopaTopHnas pabora
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOU MHTYKITA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
DHeprusi MAarHUTHOTO TOJS KaTYILIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIIHN IIEMEHTAPHBIX YACTHIL,
WHIYKINOHHAs I1eYb

10

O6o6maromuii ypok «MarHuTHoe
noJie. DIIEKTPOMArHUTHASI WHTYKITHSI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHnas pabora no teme
«MarauTHoe I110J1e.
3JI€KTpOMaFHI/ITHa$I I/IHleKIII/ISI»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUYCSCKUE
konebanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHHA.
[IpeBpanienue seprun

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas pabora
«Hccnenosanue 3aBUCUMOCTH
neproa MajblX KoJleOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTU U MACChbI I'py3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE

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




OJICKTPOMAardiuTHBIC KoJieOaHUs B
nacaJIbHOM KoJie0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariMTHbIMHU KOJIEOaHHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHSI YHEPTUHU B UACATHHOM
K0JIeOaTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBieHure O 3aTyXarOIIUX
KoJieOaHusX. BbIHYXIeHHbIE
MexaHuueckue kojiebanus. Pesonanc.
BreiHyKIeHHBIC 3JIEKTPOMAarHUTHBIE
KoJieOaHus

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbIit TOK. CHHYCOU1aTbHBII
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYIHOE U
JICUCTBYIOILEE 3HAYCHHUE CHIIBI TOKA U
HaIpsKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussoacTso,
nepegaya u norpedieHue
3JIEKTPUYECKON SJHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOr0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH JIEKTpoIiepeaayd

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
IIEKTPO3HEPTUU B IOBCEJHEBHOM
KU3HU




MexaHHUEeCKUE BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. Ckopocth

Bbu6mmorexa [JOK

21 pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOJOIBHBIE BOJIHBI
29 3Byk. CKOpoCTb 3ByKa. I poMKOCTh bubmmoreka [JOK
3ByKa. Boicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIEeKTPOMarHUTHBIC BOJHBI, UX
23 cBoicTBa U ckopocTh. [1lkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMTIBL pagHOCBSI3U U
24 TesneBuieHus. Pa3suTtue cpeacts
cBsa3u. Paguonokanys
o5 KonTtponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[TpsiMonMHEHOE pacpoCcTpaHeHKe
26 CBETa B OJTHOPOJHOM CpeIE. bubnuorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxeHue cBeta. 3aKOHbI
27 0T;)a>1<eHm1 cseta. [loctpoenue bubmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHyTpeHHee oTpaxeHue. [IpenenbHbit bubnuoreka [IOK
YTOJI ITIOJHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakeHUs
29 JlaGopaTtopHas pabota «13mepeHune bubnmnoreka [JOK
II0Ka3aTelIs PEJIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [locTpoenue nzoOpakeHuii B bubnuorexa [IOK




nuH3e. Popmysia TOHKOM JIMH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHnas pabora

31 «Hccnenosanue cBOMCTB
M300paXCHUI B JIMH3aX)»
Hucnepcus cBera. Ciio>XHBIN COCTaB
32 oemoro ceera. L[Ber. JlabopaTopHas
pabora «Habnronenue aucnepcun
CBETa»
33 WnTepdepennus ceera. Audpakius bubnuoreka LIOK
cBeta. JIudpakinonHas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuueckrie mpruOOPHI U YCTPOUCTBA U
YCJIOBHS MX O€3011aCHOTO MPUMEHEHUS
['paHUIIB MPUMEHUMOCTH
36 KJIaccuueckor Mexanuku. [loctynaTs bubnmnoreka [JOK
CIICLIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTEIHHOCTh OJJTHOBPEMEHHOCTH. Eub OK
37 3amenJIeHHe BpPEMEHH U COKpallleHUE nosmoreka L
JE— https://m.edsoo.ru/ffOcfad?2
DHeprus U UMIYJbC PENSTUBUCTCKON Bt OK
. uon
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U noreka L]
HMITYTbCOM. DHEpIHs TOKOS! https://m.edsoo.ru/ff0cfc68
KonTtponsHas padora «OnTHKa. B OK
. HOJIHOT
39 OcCHOBBI CIeIHANILHOM Teopun auorexa L

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otounbl. Dopmyna [1nanka. DHeprus

Bbu6mmoreka [JOK

40
Y UMITYJIBC pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE BuG 1OK
HOIHnoTEKA
41 .0 A.T.
pororpexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTor(pdexTa. YpaBHeHHE
42 3ﬁHH.ITC§H3, nq;)l(pq)oma(b(;ema bubmmorexa LIOK
A ' https://m.edso0.ru/ff0d015¢
«KpacHas rpanuna» pororddexra
Hasnenune ceera. OnwiTe! [1. H.
43 JleGeneBa. XumMuueckoe IeicTBUE bubmaorexa [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOe IPUMEHEHHE:
44
doTo37EeMEHT, GOTOIATUHK,
COJIHEUHAas OaTapesi, CBETOIHO]T
45 Pemenne 3amay mo teme «DJIEMEHTHI bu6mmoreka [JOK
KBAHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Monens aroma ToMmcoHa. OnIBITE
46 Pesepdopna o paccesHuro o-gactu bubamorexa [OK
pOOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6mmoreka [JOK
47 IT b
OCTYHATRI HOpa https://m.edsoo.ru/ff0dOafa
H3nyuenue u moriomeHne GoToHOB
48 o H};Iqe exoJie aTOMEIl.-u co H(()Il)“o OBHSI bubnnorexa [IOK
p pexon . 8 P https://m.edsoo.ru/ff0d0Oafa
SHEPTHUH Ha Apyroi. Buapl ciekTpoB
BomaHoBEIe cBoiicTBa yacTuil. BoaHEbI
N bubmmorexa [JOK
49 ne bpoins. KopnyckynspHo-

BOJTHOBOM Jyanu3m. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXXICHHOC U3JIYUYCHUEC

50

OTkpbITHE PagOaKTUBHOCTH. OTBITHI
Pesepdopaa no onpeneneHuo coctaBa
PaauOaKTUBHOTO U3TYUECHUS

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

o1

CsoticTBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA )KUBBIC
OpTaHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacmar.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usiydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. S nepHbii
peakrop. [Ipo6iieMbl, TEPCIIEKTUBBI,
HKOJIOTUYECKUE ACTIEKTHI SEPHOM
YHEPTEeTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUllbl. OTKpbITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PEruCTpaK 3JIEMEHTAPHBIX YaCTHLI.
Kpyrnslii cron «@yHaaMeHTalbHbIE
B3auMoaelcTeusa. EnMHCTBO
(bu3nYeCcKoil KapTUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bupg 3sé3nnoro neda. Co3sesnus,
SpKUE 3BE3/bl, MNIAHETHI, UX BUIUMOE
nemkenne. ConHeyHas cHcTeMa

56

Connue. ConHeyHasi akTUBHOCTb.
Hcrounuk sneprun CosHIa 1 3B€3]1




57

3BE3/b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
nocJeIoBaTeaIbHOCTH. BHyTpeHHee
cTpoenue 3B¢311. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOXKICHUH U
sBostrorny CoJiHIA U 3BE3.D

58

Muneunsiii [1yte — Hama ['anakTuxa.
IMonoxxenue u nuxenue CoyHIIA B
lanmakrtuke. ['anmaktuku. YepHbie
JBIPHI B SIAPaX TaJIaKTUK

59

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosbmoro B3psiBa.
PenukToBoO€ n3nydeHue.
MeraranakTuka

60

Hepemennsie mpobiaemMbl aCTpOHOMHUH

61

KontponbHas pabora «dneMeHTbI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o0matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLIMATBLHOU U
ATUYECKON cdepax AeaTeTbHOCTH
YeIoBeKa

63

O6o06matomuii ypok. Pons u mecto
(U3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE MHUPA

64

Ob6o6maromuit ypok. Ponb
¢u3uueckoit Teopun B GOpMUPOBAHUU
npecTaBiIeHu 0 GU3NIecKoit
KapTHHE MHpa




O6o06maromuii ypok. Mecto
¢du3uvecKoil KapTHHBI MUpa B 00IIEM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPECTABICHUIN O IPUPOJIE

66 Pe3epBHbIil ypok. MarHutHoe nosJe. 1
DNeKTpOMarHuTHast MHAYKIIHS
PesepBubliil ypok. OnTuka. OCHOBBI

67 CHelUaIbHON TEOpUHn 1
OTHOCHUTEIbHOCTH
Pesepnniit ypok. KBantoBas ¢usuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 bubnmorexa LOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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