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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha YpPOBHE CPEAHETO OOIIETO
oOpa3oBaHHs pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHMU K pe3yibTaTaMm
OCBOEHMSI OCHOBHOM 00pa3oBaTeNbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Ttakxe ¢ yuy€roM (enepaibHOW padboyel MPOrpaMmbl BOCHUTAHUS U
KOHIIETIIMU TIpernoiaBaHusi yuyeOHoro mnpeamera «Duszmka» B o0pa3zoBaTeIbHBIX
OpraHu3anusIX Poccuiickon denepauun, peaTU3yIOMMX OCHOBHBIE
00pa3oBaTeNbHbIE MPOrPAMMBI.

Conepkanue mporpaMmbl 1O (U3MKE HAMpaBlieHO Ha (OpMUpPOBAHUE
€CTECTBEHHO-HAYyYHOM KapTuHbI Mupa oOydvaromuxcss 10-11 kiaccoB mnpu
oOydyeHun ux ¢u3nke Ha 6a30BOM YypPOBHE Ha OCHOBE CHCTEMHO-JESATEIHHOCTHOTO
noaxoxaa. [Iporpamma no ¢usuke coorBercrByer TpedoBanusm OPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKXKe€ YUYUTHIBAET HEOOXOAUMOCTbh peaU3aluU MEXKIPEIMETHBIX
CBs3ell (U3MKKM C €CTECTBEHHO-HAyYHBIMM Y4E€OHBIMU mpenMeramu. B Hei
OTIPECIISAIOTCS OCHOBHBIE IIENTM M3yueHUs (U3MKU HA YPOBHE CPETHEro OOIIero
o0pa3oBaHusl, TUIAHUPYEMBbIE PE3YJIbTaThl OCBOECHUSA Kypca (DPU3UKU: JIUYHOCTHBIE,
MeTanpeJMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3ukKe BKIIOYALT:

e IUIAHHPYEMBbIE PE3YyJIbTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B

TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaM o0ydeHwusl.

dusnka Kak Hayka O HauOosiee OOIMX 3aKOHAX MPHUPOJBI, BBICTyMHas B
KauecTBe y4eOHOro MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHU# 00 okpy:xatonieM Mupe. [IkonpHbIN Kypc HU3MKH — CUCTEMOOOPa3yIOIIUMA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBJICHHWH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpaduei w actpoHomued. Mcmomp3oBaHME UM AKTHBHOC
OpUMEHEeHUuEe (U3MYECKUX 3HAHWW  ONpeAeNsseT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKU, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TMOJYYEHHUsI HOBBIX MaTepHalioB C 3aJaHHBIMU CBOMCTBAMHU M IPYTHX.
N3yyenne ¢u3UKHM BHOCHUT OCHOBHOH BKJIaJ B (DOPMHUPOBAHHME €CTECTBEHHO-
HAyYHOM KapTHUHBI MHUpa OOydaromuxcs, B (OpPMUPOBAHHE yYMEHHMHA MPUMEHSTH
HAy4HbIA METO/I MO3HAHMS MPU BBIOJHEHUH UMH YUEOHBIX HCCIIETOBAHUN.

B ocHoBy kypca ¢usuku s ypoBHS CpenHero ooOiero oOpa3zoBaHUs
MOJIOKEH PsIA WAEH, KOTOphIE MOXHO paccMaTpUBaTh KAaK MPHHIMIBL €ro
MTOCTPOEHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKUT MaTepHual U3 BCEX pa3/iesoB (DU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca (QGU3HKU
o0beuHEH BOKpYr ¢u3Mueckux Teopuil. Benmymmm B Kypce sBIsieTcs
(GopMupoBaHUEe MPEACTaBICHUM O CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzanms mpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TMOTEHIMana (PU3NYECKON HAyKW, OCMBICICHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuTHeM oOOmIeCTBa, a TaKke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJOTMYECKUMHU MTPOOIEMaMHU.

Hoess  npuxnaonou  nanpasiennHocmu. Kypc dusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKHUM KPYTrOM TEXHHYECKHUX U TEXHOJOTMYECKUX MPUIIOKEHUN
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss MOCPEICTBOM BBEIACHUS DIIEMEHTOB
colepKaHusl, TOCBSIIEHHBIX O3KOJOTMYECKHM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TaKke O0OCYKICHUs
npo6JieM pallMOHAIBHOTO MPUPOOIIOIB30BAHMS U SKOJIOIMUECKO 0€301acCHOCTH.

CrepHEBbBIMU 3JEMEHTaMU Kypca (PU3MKM Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHus SBIAIOTCS (pu3nueckue Teopuu (hopmMupoBaHHE NPENCTABICHUNA O
CTPYKTYpE MOCTpOEeHUS (PU3UYECKON TEOPHUH, posid (PyHIaMEHTaIbHBIX 3aKOHOB U
OPUHLKIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOpUM, JUIsI OIKCAHUS ECTECTBEHHO-HAYYHBIX SIBIEHUUH U
MPOIECCOB).

CucTeMHO-esATeNbHOCTHBIN MOAXO0A B Kypce (PU3MKHU peanu3yercss Npexkie
BCEro 3a CYET OpPraHM3allMy SKCIEPUMEHTAIBHON JEATEbHOCTH O0y4YaroUIXCH.
Jns 6a30BOro ypoBHS Kypca (HU3MKA — 3TO HCIOIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPaTKOBPEMEHHBIX JSKCIEPUMEHTOB M J1a0OpaTOpHbIX padoT,
KOTOpbIE B IporpaMme 1o (pusuke oO0beIWHEHbl B OOLIMH CHUCOK YUYEHUYECKHX
paKTUYECKUX paboT. Brifenenne B yka3aHHOM mepeyHe JabopaTOpHBIX padoT,
MPOBOJMMBIX JUIsI KOHTPOJII M  OLEHKH, OCYLIECTBIISIETCS  yYaCTHHUKAMU
00pa3oBaTeNbHOIO Mpollecca UCXONsl M3 OCOOEHHOCTEW IUIAaHWPOBAHUS U
ocHalleHus: kabuHera @usuku. Ilpu »>TOM obOecnieunBaeTCs OBJIAJICHUE
0o0y4JarolUMHUCS YMEHUSMU HPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIEI0BaHUs
3aBUCHUMOCTEHl (U3NYECKUX BEJIMYMH M TIOCTAHOBKY OINBITOB IIO TPOBEPKE
MPEAJIOKEHHBIX TUITOTES.

bonpiroe BHUMaHHME YAENSIETCS PEUIEHUIO PACYETHBIX M KaueCTBEHHBIX
3agad. [Ipu »3TOM Mg pacyETHBIX 3a7ad MPUOPUTETOM SIBIISIFOTCA 3aJa4d C SBHO
3aJJaHHOM (PU3UYECKON MOEIbIO, MO3BOJISIOINE IPUMEHATh NU3yUEeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK W MHTETPUPYS 3HAHUS W3
Pa3HBIX pa3ienioB. /(s KaueCTBEHHBIX 3a7ad MPHUOPUTETOM SIBJISIOTCS 3a/IaHUs HA
0oObsSICHEHHE TMpOTEeKaHUsl (PU3NUYECKUX SIBJICHUM U TPOILIECCOB B OKpYKarouien
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOJenu sl CUTyallMd MPaKTHKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusMu PI'OC COO k marepuanbHO-
TEXHUUYECKOMY OOECIEUeHUI0 Y4YeOHOTro rmpolrecca 0a30BbIi ypOBEHb Kypca
(Gu3MKK Ha ypOBHE CpeHEro 0011ero o0pa3oBaHus JI0JKEH U3y4aThCs B YCIOBUSAX
IpeIMETHOro KaOuHeTa (M3HKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKia. B kaOuHeTe (QU3UKU TOIKHO OBITH
HeoOxoauMoe JabopaTopHOE OOOpYAOBaHUE JJisl BBINOJHEHHUSI YKa3aHHBIX B
nmporpaMme 1o (U3NKEe YYCHHYECKHX MPAKTHUYCCKUX padOT M JIEMOHCTPAIIMOHHOE
obopyioBaHUE.

JleMOHCTpallMOHHOE  000pyJoBaHHE (POPMHUPYETCSI B COOTBETCTBHHM C
MPUHITUIIOM MWHUMAJIBHONW JOCTaTOYHOCTH ¥ 00ECIEYMBAET IOCTAHOBKY
NEPEUYNUCIICHHBIX B TMporpaMMe 10 (DHU3UKE KITIOYEBBIX JIEMOHCTpAIlUi IS
UCCJICIOBAHUSI  M3y4YaeMbIX  SIBJICHUH M  MPOIECCOB, HOMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0O0OpyJOBaHHE HJisi YYEHUYECKHX MPAKTHYECKUX padoT
dbopMupyeTCS B BUJE TEMAaTHUYECKUX KOMIUICKTOB W OOCCIICUMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThuyeckue KOMILIEKTHI
J1a00paTopHOrOo 000pPYAOBaHUS JOMKHBI OBITH TOCTPOSCHBI Ha KOMIUICKCHOM
WCIIOTh30BAaHUN AHAJIOTOBBIX M IMU(PPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
MU3MEPUTENIbHBIX CUCTEM B BUJE LIU(PPOBBIX J1A0OPATOPHIA.

OCHOBHBIMU 1EJSIMU U3Y4eHHS GU3UKHU B 001IeM 00pa30BaHUHU SIBIISIFOTCS:

e (opmupoBaHue wuHTEpeca M CTPEMJICHUS OOYYaAIOIIMXCA K HAyYHOMY
W3YUYEHUIO TIPUPOJBI, PA3BUTHE HMX HHTECIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJe MO3HaHus U GOpMHUpPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIICHUSI K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa HW3YUYEHUS
OCHOB CTPOCHUS MaTEPHH B (PYHIaMEHTAIbHBIX 3aKOHOB (DPU3HKH;

e (opmupoBanue yMeHU OOBACHATH SABJICHUS C MCIOJIb30BAaHUEM
bu3ndecKuX 3HAaHUHN U HAYYHBIX TOKA3aTEIbCTB;

o (opmupoBaHue TpENCTABICHUNA O POIM (UBHKU TSI Pa3BUTHUS APYTHX
CCTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHHe 3TUX Iiesied 00ecreunBaeTCsl PEeIIeHUEeM CIEAYIONINX 3a/1ad B

mpoliecce n3yueHus Kypca Gu3NKy Ha ypOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e mnpuoOpeTeHHe CUCTEMBl  3HaHMM 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO (PH3UKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
00ObsiICHEHHUs] (UBMYECKUX SBJICHUHA B TMPUPOAEC U IS TMPUHATHUSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CHOCOOOB pEIIECHUs pa3IUYHbIX 3aJad C SBHO 3aJlaHHOMN
dbuszndeckol MoOeNblo, 3aJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSATEIHLHOE
co3anue (hU3MUECKON MOJENH, aIeKBAaTHON yCIOBUAM 3aa4u;

e TMOHMMaHHUE (PU3MYECKUX OCHOB M MPUHIMIOB JCHUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSHUS HA OKPYXKAIOUTYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIBHOIO IJIAHUPOBAHUS WU TPOBEJICHHS
(u3MYECKUX SKCIEPUMEHTOB, aHajlW3a W MHTEpIpeTauuu uHOOpMaIuy,
onpeJieseHUs! JOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHME YCIIOBUM JUISl PA3BUTU YMEHUU IIPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIEATEITBHOCTH.

Ha wuzyuyenue ¢usuku (0a30BbII ypOBEHb) HAa YpPOBHE CpPEIHEro OOIIEero
oOpazoBanust otBojauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamme 1o ¢GU3NKE TEpPedeHb JTa0OpaTOPHBIX U
MPAaKTUYECKUX pPAOOT SBISETCS PEKOMEHJIOBAHHBIM, YYUTENb JI€JaeT BBIOOP
OpoBeleHUsT J1a0dOpaTOpHBIX pabdOT M ONBITOB € YYETOM HMHAMBHUAYaJbHBIX
0COOCHHOCTEH 00yYarOIUXCs.



COJEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI O MIO3HAHUA

®usuka — Hayka o npupoze. HayuHble mMeTonpl NMO3HAHUSA OKPYKArOLIEro
Mupa. Ponp d3kcnmepuMeHTa M TEOPMHM B IPOLECCE NO3HAHUSA IPUPOJBIL.
OKCHEepUMEHT B (PUBHKE.

MopenvupoBanue (PpU3MYECKUX SABICHUA U TpolleccoB. HayuyHble THIOTE3bI.
duznyeckue 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHUIKD COOTBETCTBUSL.

Pons u mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTHHBI
MHPA, B IPAKTUYECKOMN AEATEIBbHOCTHU JIFOAEH.

Jlemoncmpayuu

AnanoroBsle W UU(GPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIIBHOCTh MEXAHWYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CKOpOCTh (CpelHSIsl CKOPOCTh, MTHOBEHHAas CKOpPOCTh) M
YCKOPEHHE MAaTE€pUAIBHOW TOYKH, MX NHPOCKUMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CroxeHue nepemMenieHui U CI0)KeHUEe CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsAMOJIMHEWHOe nBrkeHHe. ['paduku
3aBUCHUMOCTH KOOpJAHMHAT, CKOPOCTH, YCKOpPEHHUS, TIYTHU U TepeMEIICHUS
MaTepualbHONW TOYKU OT BPEMEHH.

CBobosiHOE TIajieHue. Y CKOpeHrue CBOOOTHOTO TaIeHHS.

KpuBonmunennoe  naBuxeHune. J[BMKeHHME  MarepualbHOW TOYKM IO
OKPYXHOCTH C MOCTOSIHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JTUHEHAS
ckopoctb. [lepuon n yactora odpameHus. LlenTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP,
JIBH>KEHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEpEIayuu.

Jemoncmpayuu

Mogenb cuctembl OTCYETA, WILTIOCTpAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

[IpeobOpaszoBanue IBUKEHUM C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3/IyXe U B pPa3pe:KEHHOM MPOCTPAHCTBE.

Habmronenue nBukeHus Teja, OPOIICHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3Mepenne ycKopeHHs CBOOOHOTO MaACHUS.

Hanpagnenue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, n1abopamopnule pabomuwl

N3ydyeHne HEPAaBHOMEPHOIO ABUKECHHS C LIEJIBIO ONPENEIEHUS] MTHOBEHHOM
CKOPOCTH.

UccnegoBanne COOTHOLICHUST MEXAY IyTAMHU, MPOWUJICHHBIMHA TEIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXYTKHM BPEMEHU IMPU PABHOYCKOPEHHOM
JNBH>KEHUU C HAYAIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue nBUKEHHUS MIApUKa B BA3KOW KUIKOCTH.

N3ydenue aBukeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutensbHOCTH  [anmumes.  IlepBeii 3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akon HeroToHa
JUIsl MaTEpUAIIBHOM TOUKHU. Tpetnit 3akoH HproTOHA [1711 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuia Ttsokectu. llepBas KocMuueckas
CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (mokosi, ckonbxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsS CKOJbXKEHUsI U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpoTUBIICHHS IPU ABUKEHUU TEJIA B )KUIKOCTH UJIH Ta3e.

[TocTynarenbHOE U BpalaTeabHOE NBMKEHIE a0COTIOTHO TBEPIOTO TEA.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpaiieHus. I[lmedo cuibl. YcnoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuuecknue ycTpoOMCTBa M MPAKTUYECKOE NPUMEHEHHE: IMOAUINITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHE Macc B3aUMOJAEHCTBYOIINX TEIL.

Bropoii 3akon Herotona.

N3mepenne cui.

CrioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIinu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

N3yuenune nBuxeHus 6pycka o HakJIOHHOM IJTOCKOCTH.



Hccnenopanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pPE3nHOBOM 00paslie, OT ux aehopMaluu.

UccnegoBanue ycioBHil paBHOBECUSI TBEPAOrO TENA, HMEIOIIETO OCh
BpalllCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NMiynsc MaTepuanbHOM TOYKM (T€Na), CHUCTEMbl MATEpUAJbHBIX TOYEK.
Nmnynbc cwiibl M1 M3MEHEHUE HUMITYJIbCa Tea. 3aKOH COXPAHEHWs HMITYJIbCa.
PeakTuBHOE NBUKECHUE.

Pabota cribl. MOIIHOCTD CHUJIBL.

Kunernueckass sHeprusi MarepuaJbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON IHEPIUHU.

ITorennmanbHas SHEPTHSL. [TorennmansHas DHEPTHUs yIpyro
nepopMUpOBaHHOM  mpyxuHbl. lloTeHuuManbHass 3Heprus Tena  BOJIU3H
MTOBEPXHOCTH 3EMIJIH.

[loTeHuuanbHple ¥ HENMOTEHIMalbHble  cwibl.  CBsS3b  pabOTHI
HEMOTCHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW HDHEPIMM CHUCTEMBI TEIN.
3aKOH COXPaHEHUS MEXAHUYECKON SHEPIHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoMCTBA M NPAKTHYECKOE NPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMIYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexo mOTEeHIIMAIBHON SHEPTUU B KHHETUYECKYIO M OOPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopnvle pabomoi

N3yyeHne aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB.

WccnenoBanue cBsizu pabOThl CUJIbI C U3MEHEHUEM MEXAHMYECKOW SHEPruu
TeJa Ha IPUMEpPE PACTSHKEHUSI PE3UHOBOIO JKIyTa.

Paznen 3. Mogexkysipuas Gu3svka 1 TEepMOIAMHAMHMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUS MOJEKYISIPHO-KMHETHYECKOM TEOPUU M UX OMNBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBHKEHHS U
B3aMMOJICHCTBUSL 4YacTHIl BellecTBa. MoJenu CTpOEHUs Ta3oB, XKUIAKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelel. Macca u
pazmepsl MoJiekyJ. KonnuectBo BemectBa. [loctosuaas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nzMmepenue. lllkama temmneparyp
Llenbcus.



Mopgens  upeanibHOro raza. (OCHOBHOE ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOopUH HJEaIbHOro raza. AOCONIOTHAs TeMIieparypa Kak Mepa
CpeaHel KUHETHUYECKOM HSHEprud TEeIIOBOro JBMKeHUs dvacTtull raza. lllkana
temneparyp KenbBruHa. ['a30Bble 3akOHBI. YpaBHeHue Menaeneesa—Knanenpona.
3akoH /lanbroHa. M30mpoueccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
nzobapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BEUIECTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COEINHEHUIA.

OmnbIThl 110 TUQPDY3UN KUAKOCTEN U ra30B.

Mojenb OpOyHOBCKOTO ABUXKCHUS.

Mogens onsita lltepHa.

OnbITHI, JTIOKa3bIBAIOIIIHNE CYIIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aNMOJIEUCTBUS.

Mogens, HUTIOCTpUPYIOIas IPUPOY JABIECHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIONIUE YPaBHEHHE COCTOSIHUSI HJI€aIbHOTO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenre mMacchl BO3yXa B KJIACCHOW KOMHAT€ HAa OCHOBE M3MEPEHHUI
00bEMa KOMHATHI, JJABJICHUS U TEMIIEpATypbl BO3AyXa B HEM.

UccnenoBanue 3aBUCUMOCTH MEXKy TTapaMeTpaMu COCTOSIHUSI Pa3peKeHHOTO
rasa.

Tema 2. OcHoebl mepmooOuHaMuKu

TepmonunaMuueckass cucrema. BHyTpeHHsAsI dHEpPrus TEPMOIAMHAMHUYECKON
CUCTEMBI U criocoObl €€ u3MeHeHus. KonudecTBo TemioTel u pabota. BHyTpeHHSs s
DHEpPrusi  OJHOATOMHOIO  HJEAJIBHOrO  ra3za. Buael  Temonepenauw:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAasl TEIUIOEMKOCTh BEILECTBA.
KonuuecTBo TEmIOTHI IpH TEMIIONEpeaye.

[lonsitue 06 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMMKHU.
[IpuMeHeHre TepBOTO 3aKOHA TEPMOJMHAMHUKU K H3ompoleccaMm. ['padpuyeckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepMoauHaMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TennoBble  MamuHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanusi >HEpruv B TEIUIOBBIX MamuHax. KoadduimeHnt monae3Horo
neictBug TtemioBoil mammHbel. [ukn KapHo u ero kond@dUIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTHYECKUE MTPOOIEMBbI TEMII03HEPTETUKHU.



TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue >gupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUAECOIEMOHCTPALIMS).

N3MeHeHne BHyTpEeHHEN dHEepruu (TeMiiepaTyphl) Telia pHu Terjionepeaaye.

OnpiT 1o aauabaTHOMY pACIIUPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu mapoBoil TYpOWHBI, TBUTATENSI BHYTPEHHETO CTOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

N3mepenne yenpHON TEMITOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcanus. Mcnapenne u kurnenue. AOCOIIOTHAs U
OTHOCHUTEJbHAS BJIAXKHOCTh BO3Ayxa. HaceimeHHbIM map. YjenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHHS OT JaBJICHHUSI.

Tépnoe Teno. Kpucrammmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpucramibl. CoBpeMeHHble MaTepuanbl. [lnaBneHune u
KpUcCTaJTM3aIus. Y IeJbHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHue TerIoBoro OanaHca.

TexHuueckne YyCTpOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJyYEHUS COBPEMEHHBIX MaTepualioB, B
TOM YHUCJIE HAHOMAaTEepUaJiOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenne npu noHM>KEHHOM JaBJICHUMU.

CnocoObl U3MEpPEHUS BIIaKHOCTH.

Halntonenue HarpeBanus U MJIaBJI€HUs KPUCTAUTMUECKOTO BEIIECTBA.

JleMOHCTpanuus KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamophuie pabomoi

N3mepenre OTHOCUTENBLHON BIAXKHOCTH BO3/1yXa.

Pa3znea 4. JiekTpoguHamMuKa
Tema 1. dnekmpocmamuxa
OneKkTpu3auusl Tel. OJEKTpUYecKuil 3apsia. /JlBa BuAa BIEKTPUYECKUX
3apsiioB. [IpOBONHUMKH, TUAIEKTPUKUA W TOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsia.
Bzaumopeiictue 3apsaaoB. 3akoH KynoHa. TodedHbIN 2JIEKTPUUECKUAN 3apsi.
Onektpuueckoe mnoJie. Hanpspk€HHOCTh  3nekTpudeckoro moiist.  [IpuHuun



CYIIEPIIO3ULINMU DJIEKTPUUECKUX Tosied. JIMHMM HanpsiKEHHOCTH JJIEKTPUYECKOIO
TTOJIS.

Pabora cun  anekrpocratuueckoro  mois.  [lorenmman.  Pa3HocTh
noTeHUHAIOB. [IpOBOOHMKM W AWANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
JlusnexkTpruyeckasi MPOHUIAEMOCTb.

OnextpoémkocTh. KoHieHCcaTop. DNeKTPOEMKOCTh MIIOCKOr0 KOHJEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuuecknue yCTpoHMCTBA M MNPAKTUYECKOE MPUMEHEHHUE: 3SJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHHE DIIEKTPOnpuOOpOB,
KOHJIEHCATOp, KONMPOBAJIbHBIN annapar, CTpPyWHbINA IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO U IPUHIUII AEHCTBUS SJIEKTPOMETPA.

BzanmopenicTBre Ha3IEKTPU30BAHHBIX TEJI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

IIpoBOOHUKY B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMBAEKTPUKY B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIaAH
IUIACTUH, PACCTOSIHUSA MEXIY HUMH U JUAJICKTPUUECKON MTPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii moxk. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAaHHUS AJIEKTPUYECKOTO TOKAa.
Nctounnku Toka. Cuna Toka. IToCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma 1i1g yyacTka 1emnu.

DNEeKTpUYECKOE CONPOTUBIIEHUE. YJIEIbHOE CONPOTHBICHHE BELIECTBA.
[TocnenoBarenbHOE, MApaIIEIbHOE, CMEIIAHHOE COETMHEHUE ITPOBOJHUKOB.

Pabora nsnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJIBUKYINAasi CUjia U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHUKA TOKAa.
3axon Oma /71 OHOM (3aMKHYTOM) 35ieKTpruueckoi nenu. Koporkoe 3aMbikaHue.

ONEeKTpOHHAass  MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DIEeKTpUYeCKUil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHHKHU. CobOcTBeHHas U pUMecHas MPOBOJIUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexoja. [TomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUI TOK B  pacTBOpax MW  pacIjlaBax  3JIEKTPOJIMTOB.
DNEeKTPOIIUTHYECKAS TUCCOLUALUSL. DIEKTPOIIH3.



DNeKTpuuecKkuii ToK B razax. CaMOCTOSTEIbHBIM M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuueckue yCTpPOMCTBA M MIPAKTUYECKOE MPUMEHEHUE: aMIEpMETP,
BOJILTMETP, PEOCTaT, HCTOYHUKM TOKa, OJJEKTPOHArpeBaTelbHble MPUOOPHI,
AJIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN O,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AUO/, TabBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKA U HAPSHKEHUSL.

3aBUCHUMOCTb COINPOTUBIICHUS HUIMHAPUYECKUX HPOBOJHMKOB OT JJIMHBI,
IJIOIIA/IM MONIEPEYHOr0 CEYEHUS U MaTepraIa.

CmemaHHoOe COeIMHEHNE TPOBOJHUKOB.

[Ipamoe wu3MepeHHe DJIIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOI0 PJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTH CONPOTUBJIEHUS METAILUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 2IIEKTPOIUTOB.

HckpoBoii pa3psaa U NpOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD IMOAA.

Vuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydeHune cMEmaHHOro COEIUHEHUS PE3ZUCTOPOB.

N3mepenne aneKTpOABUKYIIEH CHIIBI MCTOYHHMKA TOKa M €ro BHYTPEHHEro
CONPOTHUBJICHU.

Habmonenue snexkrpomsa.

MexnpeaMeTHbie CBA3H

N3yuenue xypca ¢uzuku 6a3oBoro ypoBHs B 10 kiacce ocyliecTBIsIETCs ¢
y4ETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcamMH MaTe€MaTHKH,
OMOJIOTUH, XUMUH, T€OTpa(UH U TEXHOJIOTHH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C MU3yYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SIBIEHWE, HAay4YHbIA (pakT, Turnore3a, (QpuU3Myeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CUCTEMBbl ypaBHEHUU, JWHEWHas (yHKIHs,
napaboua, runepoosna, X rpaQuKd U CBOWCTBA, TPUTOHOMETPUUECKHUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X MPOECKIUH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe JBM)KEHUE B KUBOW mpupoje, auddys3us, ocMoc,
TEII000MEH >KMBBIX OPraHU3MOB (BU[BI TEILIONEPEaAayuH, TEIIOBOE PaBHOBECHUE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM IPUPOJE.

Xumusi: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEH WU



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJLIOB, JJIEKTPOJIMTHUYECKAS JUCCOLMALINS,
raJbBaHUKA.

l'eocpaghus: BnaxHOCTb BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHMEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCA B TEXHHUKE (pakeTa, BOAOMET M JPYrHE), IBUIATelb BHYTPEHHEIrO
cropanusi, naposasi TypOrHa, OBITOBOW XOJOAWIBHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIyYEHHUS] COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIE HAHOMAaTEpPHAlOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allMTa, 3a3eMJICHUE 3JIEKTPONpuOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbIC npuOopHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JjekTpoanHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKYUA

[ToctossHHBIE ~ MarHuThl.  B3auMoaeicTBUE  TMOCTOSHHBIX  MAarHUTOB.
MarautHoe mnosne. Bekrop MarnuTHOM WHAYKUMHU. [IpuHOUMI cyneprno3unuun
MArHUTHBIX Noyied. JInHMKM MarHUTHOW WMHAyKuuu. KapThHa JIMHUHA MarHUTHOU
WH]TYKIIMH TI0JISI TOCTOSIHHBIX MarHUTOB.

MarHutHoe 1OJ€ MPOBOJHHKA C TOKOM. KapTuHa JIMHUNH WHIYKLIHH
MAarHWTHOTO TOJISI JUIMHHOTO MPSMOI0 MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHUKA, KATYIIKHU ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiictBre mpoBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHnua, e€ Mmonyip U HanpaBieHue. [[BUkeHNE 3apsHKeHHON 4YacTULbI
B OJHOPOJHOM MarHUTHOM moJie. Pabora cuisr JlopeHia.

SIBeHHME DNEKTPOMArHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
UHIYKIUU. OJEKTPOJBHXKYILAs CUla HWHIAYKIUU. 3aKOH 3JEKTPOMAarHUTHOM
uHaykunu Qapanes.

BuxpeBoe »siekTpuueckoe Imosie. OIEKTPOJBHXKYILAs CUJa HHAYKIUUA B
MPOBOJIHUKE, IBUKYIIEMCS MOCTYNMATENbHO B OTHOPOJJHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NHnyKTUBHOCTh.  SIBJIEGHHME CAMOMHAYKIMHU. OJEKTPOJABWXKYIAS  CHUJA
CaMOMHIYKIIUU.

DHEprus MarHuTHOTO TOJISt KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJABUraTENb, YCKOPUTEIH 3JIEMEHTaPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE IEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIvHUM UHAYKIMYA MarHUTHOTO MOJIS.

B3aumopericTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJINTA.

SBNeHNE >IIEKTPOMArHUTHON UHAYKIHH.

[IpaBuno Jlenma.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO TIOTOKA.

SIBneHne CaMOMHAYKIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

Hccnenoanue AEMCTBHS MOCTOSIHHOTO MarHWTa HA paMKy C TOKOM.

Hccnenoanue sSBICHUS JIEKTPOMAarHUTHON MHIYKIIHH.

Pa3zpnen S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHble KONEOAHUA

KonebGarenbnast  cuctema. CBoOOAHBIE  MEXaHMYECKHE  KoJeOaHUS.
["apmonnueckue konebanus. [lepuos, yacrora, amruutyga U ¢asza KoJeOaHH.
[Ipy>xuHHBI MagATHUK. MaTreMaTU4eCKUd MasTHUK. YPaBHEHUE TapMOHUYECKUX
kosiebanuil. [IpeBpailienue 3Heprun Npyu rapMOHMYECKUX KOJIEOaHUX.

Konebarenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJeOaHUS B
UJCAIbHOM KOJIeOATeTbHOM KOHTYpe. AHAIOTUS MEXIy MEXaHHYeCKUMH U
ANEKTPOMATHUTHBIMU KoJieOaHusaMU. Popmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPrUM B UJICATBHOM KOJIE0ATEIbHOM KOHTYDE.

[IpencraBnenue o 3aryxarolux KojaeOaHusX. BbIHYX /IeHHbIE MEXaHUYECKHe
KojeOaHus. PezoHaHc. BbIHYX/I€HHBIE 3JIEKTPOMarHUTHbIE KOJIEOaHUsI.

Ilepemennbiii TOk. CHHyCOMZANbHBIN NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKA. AMIUIMTYJHOE M JACUCTBYIOLICE 3HAYCHHE CHIIBI TOKa H
HaIPSOKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepegada U MOTPEOICHUE AIEKTPUUECKON
DHEPruu. DKOJOTUYECKUE PUCKH NPU NPOU3BOACTBE dJIEKTpodHepruu. KyneTypa
UCIIOJIB30BAHUS MIEKTPOIHEPTUH B IIOBCEITHEBHON KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IMPUMEHEHMUE: JIIEKTPUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOI0 TOKA, IMHUH dJIEKTpOoIIepeaay.

Jemoncmpayuu

HccnenoBanue mapaMeTpoB KoieOaTENIbHONM CHCTEMbI (NIPYKUHHBIA WM
MaTeMaTUYECKUN MasiTHUK).



Habmronenue 3aryxarommx KoJieOaHmi.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJIEOAHUM.

Habmonenue pezonanca.

CBoOOAHBIE ANEKTPOMATHUTHBIE KOJICOAHNS.

OcumorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSIKEHUS OT BPEMEHU) ISt
ANIEKTPOMATrHUTHBIX KOJIEOaHUM.

Pe3onanc mnpu MOCIEAOBATEIBHOM COEIMHEHUM pPE3UCTOpa, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEaaUH.

Vuenuueckuii skcnepumenm, nabopamophuie pabomoi

HccnegoBaHue 3aBUCMMOCTH NEPHOJA MAJIbIX KOJIEOAHUM Ipy3a HA HUTHU OT
IUTMHBI HUTU U Macchl rpy3a.

HccnenoBaHue NEpPEMEHHOIO TOKa B I€OM M3 IOCIENOBATEIIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTyIIKH U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBIE 60JIHbL

Mexanuveckue BOJIHBI, YycioBHs pacnpoctpaHeHus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJuHa BoOJIHBL [lomepedHble YW TPOJOJIbHBIE BOJHBI.
Nutepdepentus u audpakiius MEXaHUYECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHbIE BOJIHBL. Y CJIIOBHS M3JIYYEHHS 3JEKTPOMATHUTHBIX BOJIH.
B3anmuasa opuenrtauus BektopoB E, B, V B anexkrpomaruutHoi BosiHe. CBoicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPETOMIICHHUE, TOJIApU3anus, JUGpaKius,
unteppepenusa. CKOpOCTh 3JEKTPOMArHUTHBIX BOJIH.

[Ilkana »neKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe AIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIuOCBs3U U TeleBUuAeHUA. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAULMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHHUE MMONEPEUHBIX U MPOJAOIBHBIX BOJIH.

Kone6momeecs Tesno kak UCTOYHUK 3BYKa.

Habmronenue orpaxkeHus U IpeIoMICHUS MEXaHUYECKUX BOJIH.

Ha6monenue nnarepdepeHnm u AUPpakiini MEXaHHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Halntonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH U
4acTOTOM KOJIeOaHHil.



Uccnenosanue CBOWCTB BJIEKTPOMAarHUTHBIX BOJIH: OTpa)XEHUE,
MpeIOMIICHUE, TOJIIpU3anus, Tudpakius, HHTepdEepeHITHS.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsAMonMHENHOE pacnpoCTpaHEHHE CBETa B
OIHOpOHOM cpene. JIyd cBeta. TOUECUHBIN UICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHHs cBeTa. [locTpoeHne n3obpakeHuil B
IJTIOCKOM 3€pKaJie.

[Ipenomnenue cBeta. 3akOHBI MpeTOMIICHUs cBeTa. AOCOIIOTHBIN TOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbll Yron MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBera. CnoxHbli cocTaB Oenoro cseta. L{Ber.

CobGupatoniie u  pacceuBaroude JuH3bl. ToHkas nauH3a. DokycHoe
paccTosiHUE W ONTHYEeCKas cuiia TOHKOW NuH3bL IlocTpoenue uzoOpaxkeHUil B
coOMparoNuX W paccerBaOImMuX JuH3aX. Dopmylia TOHKOW JTUH3BL. YBelIWYEHUE,
JABAEMOE JINH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcaoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B WHTEphEpPEHIIMOHHON
KapTUHE OT JIByX CUH(A3HBIX KOT€PEHTHBIX UICTOUHUKOB.

Hudpaxuust cBera. JudpakiumonHas peméTka. YcioBue HaOMOACHUS
[JIaBHBIX ~MAaKCUMyMOB IpU TMAaJ€HHMM MOHOXpPOMAaTHYECKOrO CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHWE: OYKH, JIyMa,
doTtoamnmapar, MPOEKIIMOHHBIA amnmapaTr, MHKPOCKOI, TEeJIECKOI, BOJOKOHHAs
onTHKa, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONVMHENHOE pacIpOCTPAaHEHHUE, OTPaKEHUE M MPEIOMIICHHE CBETA.
Onrtuyeckue npudopsI.

[TosmmHOE BHYyTpeHHEE oTpaxeHue. Mozens CBETOBOAA.

HccnenoBanue cBOWCTB U300paKeHU B JIMH3AX.

Mojenn MUKPOCKOIIA, TEIECKOIIA.

Habmonenue unrepdepeHinu ceera.

Hab6mtonenue nudpaximu ceera.

Habmronenue aucnepcuu cBeTa.

[Tonmyyenue criekTpa ¢ MOMOILbIO MPU3MBI.

[Tonyuyenue cnekTpa ¢ TOMOUIBI0 TU(GPAKIIMOHHON PEIIETKH.

HaGnronenue nonspuzanum cBera.

Vuenuueckuii sxcnepumenm, 1abopamophule pabomoi



N3mepenue noka3aress IpeoMICHHS CTEKIIA.
HccnenoBanue cBOKWCTB U300paKeHU B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEJIBHOCTH
['pannuibl  OPUMEHUMOCTH  KJIIACCHMYECKOM  MexaHuku.  IlocTtynatsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETAa B BAKyyMe€, IPUHUMUI OTHOCUTEIBHOCTH DHHIITENHA.
OTHOCHTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILLICHUE
JUTUHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHULBL.

CBsi3p Macchl C 3HEPrUer U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIbl. DHEPTHs
MOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u 3HEpruu (POTOHA C €ro YacTOTON. DHEPrus
1 UMITYJIbC (OTOHA.

OTtkpeite u ucciaenoanne dporodddexra. Onbrret A. I'. CroneToBa. 3aKOHbI
dboTorddexra. YpaBuenue IDiHiuTeiHa s doTodddexra. «KpacHas rpanuia»
doTorddexra.

JaBnenue ceera. OnbiTel I1. H. JIebenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBa M MPAKTHUYECKOE MpUMEHEHHEe: (HOTOIIEMEHT,
dboTogaTYmK, coiHeuHas 6baTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1or¢h(HEeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnegoBanue 3akoHOB BHENIHETO (poToadekra.

CBeToIuoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopaa mo paccesHUIO o -4acTHII.
[Inanerapuas mopens aroma. Iloctynatel bopa. M3nmydeHne u morionieHue
GbOTOHOB MpU MEepexoje aToMa C OJHOrO YpPOBHS JHEPruu Ha JApyrou. Bumawbl
criekTpoB. CIEKTp YPOBHEM 3HEPruu aToMa BOJIOPO/IA.

BonnoBele cBoiicTBa yactul. Bonnsl ne bpoitnsa. KopnyckynsapHo-BoJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYXJICHHOE U3ITy4YECHUE.

TexHuueckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenne JIMHBI BOJHBI Ja3epa.

Halntonenue nmuHeyaThIX CIEKTPOB U3ITYYESHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Habmonenue nuHedyaToro Crexkrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, JI0Ka3bIBAIOUIME CIO0XKHOCTh CTpoeHUs sapa. OTKpbITHE
pannoaktuBHOCTH.  OmbiTel  Pesepdopma 1o ompeneneHdio  cocTaBa
paauoakTUBHOro wu3nydeHus. CoiictBa anbga-, Oera-, ramMma-u3JIy4deHHs .
BrnusiHue paguoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHEe TpoTOHA W HelTpoHa. Hykionnas moxens simpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Torbl.

Anba-pacnan. ONEKTpPOHHBI W MO3UTPOHHBIM Oera-pacnan. [amma-
U3JIlyyeHue. 3aKOH paJuOaKTUBHOIO pacraa.

DHeprus CBSI3U HYKJIOHOB B sjpe. Anepubie cuibl. Jlepekt Macchl sijpa.

SnepHbie peakunu. JleneHrne u CUHTES sep.

Anepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpobGiaeMbl U TMEPCHEKTUBBI
AJIEPHON SHEPrETUKHU. DKOJIOTUUECKNE ACTIEKTHI SAECPHON YIHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBHITHE TO3UTPOHA.

MeToap1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

@yH/1aMEeHTaJIbHbIE B3auMOJIeicTBUs. EMUHCTBO (hr3nueckoil KapTUHBI MUpA.

TexHuueckue yCTporuCTBa U IPAKTUUYECKOE IMPUMEHEHUE: NO3UMETP, KaMepa
BuiibcoHa, sigepHblit peakTop, aToMHasi boMoa.

Jlemoncmpayuu

CU€TYMK MOHU3UPYIOUIUX YACTHUL.

Vuenuueckuii skcnepumenm, 1abopamopHule pabomwl

UccnenoBanue TpekoB yacTuil (1o TOTOBBIM (poTorpadusim).

Pa3znen 8. DjieMeHTBI ACTPOHOMUM M ACTPOPUIUKHU

Otansl pa3BUTHUS acTpoHOMUU. [IpUKiIagHOE U MHUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMUM.

Bun 3Bé3gnoro Heba. Co3Be3qus, sipKU€ 3BE3MbI, IUIAHETHI, UX BUIAUMOE
JIBH)KCHUE.

ConHeuHas cucrTema.

Conuue. ConHewyHas akTHUBHOCTh. Mcrounuwk sHeprun CofHIA U 3BE3.
3BE3/1BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J[MarpamMma «CIIEKTpajIbHBIM KJIAcc —
CBETUMOCTBY». 3BE3/bl TJABHOW MOCIEI0BATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3J TJIABHOM MOCJIEAOBATEIbHOCTU. BHYyTpeHHEe CcTpoeHue



3B&3/1. COBpEeMEHHBIE MPEJICTABICHUSI O MPOUCXOXKIAECHUU U 3Booruu ConHia u
3BE3/1. DTaInbl KU3HU 3BE3].

Mnineunsit Ilyte — Hama [Nanaktuka. Ilonoxxenne n nBuxenue CoJsHLIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. YEpHBIE OBIPBI B sSApax
rajgakTHK.

Bcenennas. Pacimpenune Beenennoid. 3akon Xa00mna. PazOeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE HM3IydYeHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnusie npobieMbl aCTpOHOMHUH.

Vuenuueckue nabnrooenus

HabmroneHuss HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHHUEM KOMIBIOTEPHBIX
IPWIOKEHUHN JJIs ONpEeNICHUs MONOXKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us CEeBEpHOIo MOJyIapus U IpKUe 3BE31bI.

Hab6monenus B reneckon Jlynsl, mnanet, Mieunoro I[ytu.

Oo6o0marouee MOBTOPEHUE

Pony Qusukn u acTpoHOMHUHM B DIKOHOMHUYECKOM, TEXHOJOTHMYECKOM,
COILIMAJIBHOW M 3TUYECKOHN cepax NeAaTeIbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyUYHON KapTUHE MUPA, POJib (PU3UYECKOU TEOPUHU
B (QopMHupoBaHUU TpEACTaBICHUNA O (PUIUYECKOM KApTUHE MHPA, MECTO
(bu3UYECKO KapTUHBI MHUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX
NPEACTABIICHHUI O PUPOJE.

MesknpeaMeTHbIe CBSI3H

N3yuenue xypca ¢uzuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIisieTcs ¢
YYETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMuM MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, T€OrpaUH U TEXHOJIOTHH.

Meorcnpeomemnvie nowsimusi, CBA3aHHBIE C MU3yYEHHEM METOJOB HAYYHOIO
MO3HAHMS: SBJICHWE, HAY4YHBIM (akT, TUMOTe3a, (u3ndeckas BEITWYMHA, 3aKOH,
TEeOopUsi, HAOII0/ICHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEh, U3BMEPECHHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YpPaBHEHUH, TPUTOHOMETPUUECKHUE
(GyHKIIUA: CUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHl U UX MPOCKUHMH HA OCH KOOPJHWHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, MNPU3HAKK MOJ00US TPEYroJbHUKOB,
OTIpeICJICHHE TUIOIAIU TIIIOCKUX (Uryp u o0béMa Tell.

buonoecus: »nextpuueckue SBICHHS B KHBOW MPUPOJE, KoyeOaTeabHbIC
JBUXEHHUS B )KUBOW MPUPOJAE, ONTUYECKUE SIBICHUS B KUBOW MPUPOJIE, NEUCTBUE
paauanyy Ha 5KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPBIX
TEd, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTpaTbHBINA
AHAIIN3.



l'eocpagpua: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
(doTochEMKa 3eMHOM MOBEPXHOCTHU, MPEICKA3aHUE 3EMIIETPSICEHUN.

Texnonocusi: JMHUM BJEKTpONEpenady, TIeHepaTop NEepPEMEHHOro TOKa,
ANEKTPOJBUTaTENb, WHIAYKIMOHHAS T[e€4Yb, pajgap, PajauoNpUEMHUK, TEJIEBU30D,
antenHa, tenedon, CBYU-meub, NMpOEKIIMOHHBIN amnmapar, BOJOKOHHAs OINTHKA,
cosHeuHas OaTapes.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue ydeOHOro mpeamera «®Pu3mka» Ha YpPOBHE CpeaHEro oOIIero
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOJDKHO O00ECICUHTh JOCTHIKCHHUE CIICIYIOIINX
JTUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera « Du3uka» JOIKHbI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOY4YaloImMXCsl PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEHW MO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACIIUPEHUE XU3HEHHOTO
OTBITA U OMBITA JIEATEIIBHOCTH B MPOIECCE peain3allii OCHOBHBIX HAMpaBiIeHUN
BOCITUTATEJILHOM ESITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCT TPAKIAHCKON MO3HUIIMH 00yYarONIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTI'O WJI€HA POCCUIICKOTO OOIIECTRA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEYEIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JIE€ATEIbHOCTh B MHTEPECAX TPaXKJAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYMPABJICHUU B 00pa30BaTEIbHOM OpraHu3alluu;

yMEHHUE B3aMOJIEWCTBOBATH C COLUATIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHON U BOJOHTEPCKOM NEATEIBHOCTY;

2) NaTPUOTUYECKOT0 BOCITUTAHMS

c(hOpMHPOBAHHOCTD poccHiicKoit IpaKJaHCKON UJEHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (DMBUKHU U TEXHUKU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTH YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO Oy TyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOT'O TBOPUECTRBA,
npucylero (pu3nyeckoil Hayke;



5) Tpy10BOI0 BOCIUTAHMSI:

MHTEpEC K pa3IuyHbIM chepaMm MpodeccroHaNIbHON NeATeIbHOCTH, B TOM
YHCIIE€ CBA3aHHBIM C (DU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyuiei nmpodeccuu u peain30BbIBATh COOCTBEHHBIE )KM3HEHHBIE MJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00OpPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIacTU
($U3MKKM Ha TPOTSKEHUH BCEU KHU3HU;

6) IKOJIOTNYeCKOTr0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTh JKOJIOTMYECKOW KYJIBTYpbI, OCO3HaHHE TJI00aIbHOTO
XapaKkTepa dKOJIOTUUECKUX MPOoOIeM;

IUIAHUPOBAHKE U OCYLIECTBJIECHUE ACUCTBUN B OKPYXKAIOIIEH CPEAE HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOTO PA3BUTHS YEIIOBEUYECTBA;

paclIMpeHre OmbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpaBIECHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAHUMN 1O (PU3HUKE;

7) HEeHHOCTH HAYYHOTI'0 MO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHUE LIEHHOCTM HAYYHOW JAESITEIBHOCTH, TOTOBHOCTH B IPOLECCE
U3ydeHus  (U3UKH  OCYLIECTBJIATH  HPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NeATENbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBHS
Ba3oBble Jjoruueckue aeicTBUA:
CaMOCTOSITeTbHO  (popMysMpoBaTh W aKTyaJM3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENECTATh UEMU JESITEIbHOCTH, 3a/1aBaThb NApaMETPbl U KPUTEPUU UX
JIOCTHIKCHMUS;
BBISIBJISITh ~ 3aKOHOMEPHOCTH M MPOTHUBOPEUYMS B  PACCMATPUBAEMBIX
bu3HYEeCKUX SIBICHUSIX;
pa3pabarbiBaTh MUIAH pEHICHUS MPOOJIEMbI ¢ YU4E€TOM aHajau3a MMEIOUIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBBI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCIICICTBUH JI€STEIIbHOCTH;
KOOPAWUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIIUICHUE TIPH PEIICHUH )KM3HEHHBIX MTPOOIIEM.
ba3oBble uccieaoBare/bCKHe IeiiCTBUS:
BJIAJICTh HAYYHOU TEPMHUHOJIOTHUEH, KJIIOUYEBBIMU MOHATHUAMH U METOAAMHU
(du3nyecKkoil HayKu;



BJIQ/ICTh HaBBIKAMHU y4e€OHO-MCCIIEOBATENBCKON M MPOEKTHOM NESITEIbHOCTH
B 0051aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY HOHUCKY
METOJIOB peIlIeHUs 3a7ad (PU3MUECKOro COAEpIKaHUSA, MPUMEHEHUIO Pa3INYHbIX
METOJI0B MMO3HAHMUS;

BJIQJICTh BHUJAMH JEATEIBHOCTH II0 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlNK, TPEoOpPa3oBaHUI0O W MPUMEHECHHUIO B PA3JIMYHBIX y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE ITPH CO3IaHUH YYEOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyalM3UpoBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIIeHUs, HaXOIAUTh apryMEHTHl Jis JI0Ka3aTelbCTBa
CBOMX YTBEPXKICHHI, 3a7aBaTh TapaMeTPhl M KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh TIOJYyYEHHBIE B XOJ€ pEIICHUs 3aladd  Pe3yNbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTENbHOMN
JEATETHLHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIICHUBATH MMPUOOPETEHHBIN OITBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (QU3UKE B MPAKTUUYECKYI0 00JIacTh
KU3HEICITeTbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC UJICH, MPEJIaraTh OpUTrHHAIBHBIC ITOAXOAbI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

Pabora c ungopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJNy4YeHHs] MH(POpMAIuu (HU3MIECKOTO COISPIKaHUS U3
MUCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIATH IOWCK, AaHAIM3,
CUCTEMATU3AlMI0 W WHTEPIpPETalri0 MH(POpMAIMU pa3IMYHBIX BUAOB U (opM
IIPE/ICTABJICHHUS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIB30BaTh  CpeIcTBa  WMH(DOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TE€XHOJIOTUM B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a71a9 ¢ COOJIOJICHHMEM TpeOOBaHWUN SPrOHOMHMKH, TEXHHUKH OE30I1aCHOCTH,
TUTHCHBI, PECYpCOCOEpeKEHHUs, TMPaBOBBIX © JITHYECKUX HOPM, HOPM
HH(pOPMAITMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (U3MUECKOTO COACp>KaHUS B pa3IMUYHBIX (opmarax c
y4€TOM Ha3zHAYCHHUS] MHPOPMAIIUU | T[EJICBON ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
dbopMy TIpeICTaBICHUS U BU3yaTH3aIUH.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eCTBHSA:
OCYUIECTBJIATh OOLIEHWE HAa ypoKax (U3UKK U BO BHE-YPOUHOH
JESITENIbHOCTH;



pacmo3HaBaTh MPEANOCHUIKM  KOH(DIUKTHBIX CUTyalludi W CMsT4aTh
KOH(JIMKTHI,

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHMS C HMCIIOJIb30BAHUEM
SA3bIKOBBIX CPEJCTB;

IIOHUMAaTh W MUCIOJb30BaTh MPEUMYIIECTBA KOMAaHJIHOW M WHIWBUIYaJIbHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOAbl COBMECTHBIX JACHCTBUU € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKJI0r0 YJIEHA KOJIJIEKTHBA;

IIPUHUMATh  LE€JIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JCUCTBUS IO €€ JOCTHUKEHHIO: COCTABJATH IUIAH JIEVCTBUM,
pacupenensaTb poiad € Y4E€TOM MHEHHMI YYaCTHHKOB, OOCYXKIaThb pe3YJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJa M KaXJOrO0 Y4YaCTHMKA KOMAaHIbl B
oOIuii pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeIarartb HOBBIE ITPOEKTHI, OLEHHWBAaTh HWJAEHU C TO3UMLUUNA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYaIHSIX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHNE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIE YHMBepPcaJbHbIEe YUueOHbIEe 1elCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYILECTBIISATh MMO3HABATENbHYIO AEATENBHOCTh B 00JACTH
GU3MKM W aCTPOHOMHUHU, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POpPMYyIUpOBATh
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSATENIFHO COCTAaBJISTh IUIAH PEIICHUS PACUYECTHBIX M KAaYeCTBEHHBIX
3a/1a4, MJIaH BBINOJHEHUS MPAKTHYECKOW pabOThl ¢ YYETOM MMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUMH;

JlaBaTh OIIEHKY HOBBIM CUTYAIlUSIM;

pacCIIMpsTh paMKH Y4€OHOTO MPeIMETa Ha OCHOBE JTUYHBIX MPEIITOYTCHUIM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U TMPOSBICHUIO JPYAULHUHA B 00JacCTH
(GU3HKH, TOCTOSIHHO TIOBBINIATH CBOK 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBCHbD.

CaMOKOHTPOJIb, SMOIIHOHAJILHBII HHTEJJIEKT:

J1aBaTh OIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JECSTEIBHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJ€Th  HABBIKAMM  IO3HABATEIBHOM  peQueKCHH KaKk  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUI UM MBICIUTEIBHBIX IPOILIECCOB, HUX pPE3YyJIbTAaTOB U
OCHOBaHUI;



UCIIOJIB30BATh MPUEMBI PEIICKCUU ISl OLIEHKH CUTYyalllHu, BEIOOpa BEPHOTO
peIIeHus;

yMETh OIIEHUBATh PHUCKH W CBOCBPEMEHHO TNPUHHUMATHh PEIICHHUS 10 HX
CHIKCHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYTUX IMPU aHaIM3€ pPe3yJbTaTOB
NeSTeTbHOCTH,

PUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TpPU aHAIW3e pPe3yJbTaToB
JeSTCIIEHOCTH,

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA OLTHOKH.

B mportecce MOCTMXEHHS JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uKe ISl YPOBHS CPEIHEro oOIero ooOpa3oBaHUs Yy OOyYarONIUXCs
COBEpPIIICHCTBYETCS OMOIIMOHATbHBIH UHTEIJICKT, TIPEIOJIar AFOTIHIA
c(hOpMHPOBAHHOCTb:

CaMOCO3HaHUs, BKIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATIBLHOE
COCTOSIHHE, BUJICTh HAMPABJICHUS Pa3BUTHS COOCTBEHHON SMOITMOHAIBHON ChEephI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHUE, CIIOCOOHOCTh AaJaNnTHPOBATHCA K
AMOITMOHAIBHBIM U3MEHEHUSM U TIPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIIOYAIOIICH CTPEMJICHUE K JIOCTHKCHHUIO LU U
yCcrexy, ONTUMU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HUCXOJs M3 CBOHMX
BO3MOKHOCTEH;

AMIIATHH, BKIIOYAOIIEH CITOCOOHOCTh ITOHUMATh SMOITMOHAIBHOE COCTOSTHUE
IpYTHX, YYWTHIBAaTh €ro IMpPH OCYIIECTBICHUH OOIIEHHS, CIHOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIFOUAOIINX CITOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peIiaTh KOHPIHKTHI.

HNPEAMETHBIE PE3YJIbTATHBI

K xonmy oOyuenuss B 10 kJjiacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)xaTh CHOPMUPOBAHHOCTH Y 00YUAIONIUXCS YMEHHI:

J€MOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3UKU B (HOopMHpPOBaAHUU
COBPEMEHHOW HAay4yHOM KapTHUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKU H
TEXHOJIOTMH, B IPAKTUYECKOUN ACATEIBHOCTH JIIOACH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS M3YyUEHHBIX (U3MUECKUX MOJIENICH:
MaTepuaibHas TOUKa, HHEpLHUAIbHAs CUCTeMa OTCUYETa, aDCONIOTHO TBEPAOE TEO,
WJICUTbHBIN a3, MOJAEIN CTPOCHUS T'a30B, XKUJKOCTEU WU TBEPJBIX TEIJ, TOUCHUHBIN
ANEKTPUYECKUH 3apsj] NpU PEIICHUH (PU3NYECKHUX 3a/1ay;



pacrio3HaBarh (U3UYECKHUE SBJICHHS (TIPOILECCHI) U OOBSACHITH UX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJIEKYJSPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA U
3JIEKTPOJAVMHAMUKH:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JBI)KCHUE, CBOOOJHOE IMaJCHUE TeJ, JBM)XEHUE IO OKPYXHOCTH, WHEpIUs,
B3auMoJielicTBue Tel, nuddy3us, OPOYHOBCKOE JIBH)KCHHE, CTPOSCHUE JKHIKOCTEH
U TBEPJBIX TEJ, U3MEHEHUE 00BhEMA TeJl IPY HarpeBaHUU (OXJIAXKISHUH ), TEIIOBOC
paBHOBECHE, HCHAPEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAIUIM3ALMSA, KUIICHUE,
BJI&JKHOCTh BO3/1yXa, MOBBIIIEHUE JABJICHUA T'a3a IPU €r0 HarpeBaHUU B 3aKPBITOM
cocyle, CBsI3b MEXAY TDapaMeTpaMyd COCTOSIHUSI Ta3a B HM30MpOoleccax,
BJICKTPU3AIMS TEJl, B3aMMOJICHCTBUE 3apPsJI0B;

OMUCHIBATh MEXAHWYECKOE JBWIXKECHUE, HCIOJIb3Yysd (PU3MUYECKHUE BEIUYHUHBI:
KOOpAWHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca TeJa, Cuia,
UMIYJIbC TeJla, KWHETUYECKas PHEPTUsi, MOTCHIMAJIbHAS dHEPTUsl, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH ONHCAHUHM TPABUIBLHO TPAKTOBAThH
(GU3UYECKUIT CMBICT MCHOJIb3YEMbIX BEJIUYMH, WX OOO3HAYEHUS W E€IUHMUIIBI,
HaxoAuTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BCINYMHAMM;

OIKUCHIBATh M3YYEHHBIE TEIJIOBBICE CBOWCTBA TEJI W TEIUIOBBIC SBIICHUS,
UCTIONB3Yysl (pu3nueckue BEIMYMHBI: JABJIICHHE Tra3za, TeMIleparypa, CpeaHss
KMHETHUYECKAsI DHEPrUs XaOTUUECKOTO JBUKEHUS MOJEKYJ, CPEAHEKBAAPATUUHAS
CKOPOCTh MOJICKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI JHEprus, padora rasa,
KOA(DPHUIIMEHT TMOJICE3HOTO JCHCTBHS TEIUIOBOTO JIBUTATENSA; IIPH ONKMCAHUU
MPaBWIbHO TPAKTOBaTh (PU3NUECKUH CMBICT MCHOJIB3YEMbIX BEIMYHMH, HX
0003HAYeHUsS U CIWHUIBI, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(bU3UYECKYIO BEJIMYUHY C APYTUMHU BEJIMUMHAM;

OIMCBHIBATh U3YUYEHHBIEC AJICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECCKUE
SIBJICHHS (ITPOIIECCHI), UCTIONB3Ysl (PU3MUECKHUE BEIMYUHBI: dJIEKTPUUCCKUN 3apsif,
3JIEKTPUYECKOE T0JIe, HAPSKEHHOCTD MOJIs, TOTEHIIMAJ, PA3HOCTh MOTEHIIUAJIOB,;
IpU OINWCAHWHM TIPABWIBHO TPAKTOBATh (DU3UYECKUH CMBICT HCIOIb3yEeMbIX
BEJIMYMH, MX O0O03HAUCHHMS W EIUHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYI0 (PM3UYECKYIO BEJTMYHMHY C APYTHMH BEIHYUMHAMH;

aHaJIM3UPOBaTh (PU3UYECKUE MPOILIECChl U SIBJICHUS, UCIOJB3Ys (HU3UYECKUE
3aKOHBI Y MIPUHUMIIBL: 3aKOH BceMupHOro tarorenus, I, II u III 3axonsl HetoTOHA,
3aKOH COXPAaHEHHSI MEXAHUYECKOM DHHEPIrHH, 3aKOH COXPAaHCHUS WMITYJIbCA,
NPUHIUIT CYNEPIO3ULIHUA CWJI, NPUHUWUI PABHONPABUS HHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHMSI BENIECTBA, TI'a30BBIE
3aKOHBI, CBA3b CPEIHENH KMHETUYECKOW YHEPrUU TEIJIOBOIO JIBUKECHUS MOJIEKYJI C
aOCOJIFOTHOM TeMmIepaTypoid, EPBbI 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHUS
AJICKTPUYECKOTO 3apsiia, 3akoH KynoHa, mpu 53TOM pa3ivyarh CIOBECHYIO



(GOpMYyJTUPOBKY 3aKOHA, €ro MaTeMaTUYECKOE BBIPAXKEHUE M YCJIOBUS (TpaHUIIBL,
00J1aCTH) NPUMEHUMOCTH;

OOBSACHATH OCHOBHbIE NPHUHIMIBI JIEUCTBHS  MAIIMH, MNpPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHsI UX OE€30MACHOIO MCIOIb30BAHUS B
MIOBCEIHEBHOM JKM3HH;

BBIIIOJIHATh OKCIIEPUMEHTHI [0 HCCIEAOBAHUIO (PU3MYECKHX SBICHUU U
MIPOLIECCOB C HCIIOIb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHUH, MPU 3TOM
(GopmynupoBaTth mpoOieMy/3ajadyy M TUIOTE3Y Y4YEOHOro HKCHEPHMEHTA,
coOuparh YCTaHOBKY W3 MPEUIOKEHHOIOo O0OpyAOBaHHUS, IPOBOAUTH ONBIT U
(GopMyTUpOBaTH BHIBOJBI;

OCYUIECTBJIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3MUYECKUX BEITUYHH, [TPU
ATOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHMsI U HMCIOJIb30BaTh H3BECTHBIE
METO/Ibl OLICHKU MOrPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (U3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSAMBIX H3MEPEHUN, MPHU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(¢uKkcHpoBaTh pe3yJbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIUYMH B
BUJI€ TaOnUIl U TpauKOB, AeNaTh BBIBOBI 10 pE3yJIbTaTaM UCCIIEOBAHMUS;

co0nroaaTh nmpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEIOBaHUI B
paMKax y4eOHOro SKCHEpPUMEHTa, Y4YeOHO-UCCIENOBATEIbCKOW U IMPOEKTHOM
JESATENBbHOCTH C HMCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000pyI0BaHUS,

pemarh pacu€THhIE 3a7a4dl C SBHO 3aJlaHHON (DU3MYECKON MOJETbIO,
UCIIONb3Ys (pU3MYEeCKrEe 3aKOHbI M IPUHIIUIIBL, HA OCHOBE aHAJIM3a yCJIOBUS 3a7a4u
BbIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYHUHBI U (HOPMYJIbL,
HEOoOXOoquMbIe NIl €€ pelleHUs, NMPOBOJUTH Pacu€Thl M OLICHUBATh PEaJbHOCTH
HOJyYE€HHOT0 3HauY€Hus (PU3NUECKOMN BEIIMUNHBL;

pemarh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTMYECKH HETPOTHBOPEUUBYIO
LEMOYKY pPacCy>KIEHUN C OMOpol Ha HM3Yy4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznueckue sBICHUS;

UCIONB30BaTh  MpPU  pelIeHuH  y4eOHBIX  3a/Jady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHH JJISl TTOMCKA, CTPYKTYPUPOBAHHUSA, HHTEPIIPETALIMH
U IPEACTABJICHUS YYEOHOW U HAYYHO-NOMYJIAPHON MH(POPMALIMH, TTOTYYEHHON U3
pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M10Ty4aeMyt0 HH(POPMALIUIO;

IPUBOIUTH MPUMEPHI BKJIa/la POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE NPOLECCOB OKPYKAIOIIEro MUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieueHus: 0€30MacHOCTU MPH OOpalLlEHUH C MPUOOpaMH U TEXHUYECKHUMHU



YCTPONCTBAMH, JJIi COXPAHEHUS 3OPOBbS M COOJIIOICHUSI HOPM JKOJOTUUYECKOTO
MOBEJECHUS B OKPYIKAIOILIEH CPELE;

paboTaTh B Tpynmne C BHIIOJHEHUEM Pa3IMYHBIX COIUMATIBHBIX PpOJIEH,
IUIAaHUPOBATh PadOTy TPYIIbl, PalUOHATIBHO paCHpEeAessTh OO0S3aHHOCTU U
IJIAHUPOBATH JAESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJ€KBATHO OLICHUBATH
BKJIaJ] KaXKJIOT'0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOUN MPOOIEMBI.

K xoniy oOyuenuss B 11 kJjiacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)xkaTh CHOPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (U3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOM KapTUHBI MHpA, B PAa3BUTHH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTU JIFOAEH, LIEJOCTHOCTh U €OUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIETIEH:
TOYEYHBIN 3JIEKTPUYECKUU 3apsifl, JIyd CBETA, TOUYCUHbIA UCTOYHUK CBETA, SJICPHAS
MOJIEelIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO siipa MpU perieHur (U3NYECKUX
3aj1ad;

pacno3HaBaTh (U3MUECKHUE SBICHUS (MPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB JJICKTPOJIMHAMHUKU M KBAHTOBOW (DM3UKH: AIEKTPUUYECKAsE TPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, OJJICKTPOMArHuTHAasE WHAYKIMS, JACHCTBHE MArHUTHOTO TIOJS Ha
IIPOBOJTHUK C TOKOM W JIBMKYIIMICS 3apsiji, dJEKTPOMArHUTHBbIE KoJeOaHus U
BOJIHBI, MPSIMOJIMHEWHOE pPaCIpPOCTPAHEHUE CBETA, OTPAXEHUE, NPEIOMIICHUE,
uHteppepeHus, Audpakuus W TOJSpU3alMS  CBETa, JUCHEPCUs  CBETa,
doTornekTpudeckuit 3gdext (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAass H HMCKYCCTBEHHas
PaaOaKTUBHOCTB;

OMUCHIBATh M3YyYECHHBIE CBOWMCTBA BEHIECTBA (BJIEKTPUUYECKUE, MArHUTHEHIE,
ONTUYECKHE,  DJEKTPUUECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  Cpel) U
ANIEKTPOMATHUTHBIE SBJICHUS (IIPOLIECCHI), HUCIONB3YS (PU3NYECKHE BEIUUYHHBI:
AJIEKTPUYECKUN 3apsifl, CUia TOKA, JIEKTPUYECKOE HAIPSHKEHUE, SIJIEKTPUUYECKOE
COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIAs Cuia, padoTa TOKa,
WHAYKOHAS MarHuTHOrO moiis, cwia Awmrmepa, cuna JlopeHua, WHIYKTUBHOCTh
KaTyIIKW, SHEPTUsl JJIEKTPUYECKOTO M MAarHUTHOTO TOJIEH, MEpPUOJ M YacToTa
Koiebanuii B KoseOaTenbHOM KOHTYpe, 3apsifil W CHJIa TokKa B IIpolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWjia JIMH3BL, NPU ONUCAHUU NPABUIBHO TPAKTOBATh (PU3MYECKUI
CMBICI HUCIOJB3YEMbIX BEJIMYMH, MX OOO3HAUCHUS U EIUHUIIBI, YyKa3bIBaTh
dopMyIbl, CBSA3BIBAIOUIME JAHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTHUMH
BEJIMYMHAMU;



OMUCHIBAaTh H3YUYECHHBIE KBAHTOBBIE SBICHUS M TMPOLECCHl, HCIOIb3YS
busndeckue BEIMYUHBL: CKOPOCTHh DSJEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ MOIypaciaia, SHEPTUsl CBSI3U
aTOMHBIX fJIep, NpHU OINHUCAHUM MPABWIBHO TPAKTOBATh (PU3UYECKHUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUS W €IUHMUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONINE JIAaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIMYWHAMU,
BBIYHCIIATH 3HAYCHUE (PU3MUCCKON BEITUINHBI,

aHAIU3UPOBaTh (U3MUYECKUE MPOLECCHl U SBJICHUS, UCTIOB3Ys (hU3MUYEeCKue
3aKOHBI W MPUHLMIBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIBHOIO0 U NapaJuIeIbHOTO
COCOMHEHUS MNPOBOJAHUKOB, 3aKOH Jkoyns—JIeHma, 3aKkOH BIEKTPOMArHUTHOU
WHYKIMY, 3aKOH MPSIMOJUHEHHOTO PaclpOCTpaHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHUE OMHIITeWHa s (horodddexra,
3aKOH COXPAaHEHUs SHEPruH, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsAa, 3aKOH COXPAHEHHUsI MACCOBOrO 4HMclia, MOCTyJaThl bopa,
3aKOH PAJAMOAKTHUBHOTO pacmaja, Iph dTOM pa3IndaTh CIIOBECHYIO (hOPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, 00JacTH)
IPUMEHUMOCTH;

OMPEAEIISITh HAMPABICHUE BEKTOPA MHIYKIIMU MAarHUTHOTO MOJIsl POBOJHUKA
C TOKOM, cuJibl Amriepa u cuiibl JlopeHia;

CTPOUTh M OMNHUCHIBaTh M300pAKEHHE, CO37aBAEMOE IUIOCKUM 3E€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIIENOBAHUIO (PU3WYECKUX SIBICHUN U
MPOIECCOB C HCMOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX W3MEPEHUI: TPU ITOM
dbopmynupoBath mpobiieMy/3aadyy UM TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJIOKEHHOIO0 O0OpYIOBaHHUS, MPOBOAMUTH OINBIT MU
(dbopMyHpOBaTH BHIBOIBI,

OCYILIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, PU
ATOM BBIOMpaATh ONTUMAJIBbHBIA CIOCOO0 U3MEPEHUS U UCMOJIb30BaTh HM3BECTHHIC
METObI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (M3MUECKUX BEJIWYHMH C HCIOJIb30BAaHUEM
MPSIMBIX HM3MEPEHUN: TMPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoB, AeNaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

coOm0/1aTh MpaBmiia OE30MacHOTO TPyJa MPU MPOBEJIECHUU HCCICOBAHUN B
paMKax y4eOHOTO OKCIEPUMEHTa, Y4YeOHO-MCCIENOBATEILCKOW W IMPOEKTHOM
NEATEeIbHOCTH C UCIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1aDOPATOPHOIO
000py0BaHUS;

pemiath pacu€THhIE 3a7a4dl C SBHO 3aJIaHHOM (DU3MYECKON MOJENbIO,
UCIIONB3Ys (pU3MdYecKre 3aKOHBI M IPUHITUITBI, HA OCHOBE aHAIIN3a yCIIOBUS 3a7a4d



BBIOWPATh (PU3UUYECKYIO MOJEINb, BBIIACIATh (U3MUECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXoAuMbIC IS €€ PEIIeHHs, MPOBOIUTh PAacU€Thl U OIEHWBATH PEATBHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BEIIMUNHEI;

peliaTh KaueCTBEHHBIC 3a7aUi: BHICTPANBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
IIETIOYKY PACCYXJICHUW C OMOpPOHd Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
busndecKue SBICHUS;

UCIIOJIB30BaTh ~ TPHU  pEIICHMH  y4eOHBIX  3aJad  COBPEMCHHBIC
MH(POPMAIMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJCTABJIICHUS y9eOHOW W HAyYHO-TIOMYJISIPHON MH(POpPMAIUH, TOTYICHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAITHIO;

OOBSCHATh TPHUHIUIIBI JICHCTBUSI MAaIllMH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3inuuaTh YCIOBUS WX OE30TaCHOTO MCIOIb30BaHUS B MIOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUIMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO MHPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3UKE B MOBCETHEBHON >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH TpU O0paIeHuH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOUCTBAMH, JJISI COXPAHCHHS 3I0POBbSl U COOJIFOCHHS HOPM KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAKOLIEU Cpelie;

paboTatb B TpYIIE C BHIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PadOTy TPYIIbI, PAlMOHATBHO PACHPEACNSTh OOS3aHHOCTU U
MJIAHUPOBATH ACATEIBHOCTh B HECTAHIAPTHBIX CUTYyAIUAX, aJCKBAaTHO OI[CHUBATH
BKJIJT K&KIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouuvecTBo yacon DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne n/mm Kounrtpoabusie | IlpakTHueckue
NPOrpamMmblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznea 1. PUSUKA U METO/JbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METOAbI HAYYHOT'O TTIO3HAHUS 2 bubmmorexa [OK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubnworexa [IOK
https://m.edsoo.ru/7{41bf72
29 JinHammKa 7 bubmuorexa [IOK
https://m.edsoo.ru/7f41bf72
butmmoreka [IOK
2. 1 1
3 3aKOHbBI COXPAHEHHUS B MEXaHUKE 6 hitps://m.cdsoo.rw/ 7B 172
Hroro no pazneny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
11 OCHOBBI MOJIEKYJISIPHO-KMHETHIECKOM 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nunorexa [IOK
3.2 10 1
OCHOBBI TepMOAHHAMHKI1 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEIICCTRA. 5 bubnmnoreka [JOK

@da30BbIE IEPEXOBI

https://m.edsoo.ru/7f41b{72



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

Paznea 4. JIEKTPOJANHAMUKA

butmmoreka [IOK
4.1 C) 10
AleRTpocTaTIia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN A1eKTpUuYecKuil TOK. Toku B 12 bubmmoreka LIOK
’ PAa3JIMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KouanuyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu¢poBbIe
Ne ni/m P Kontpoasnbie | IlpakTnueckue (mupp )
NPOrpamMmsl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pa3nea 1. 9JIEKTPOAUHAMUKA
11 MarnuTHOe noje. DIeKTpOMarHuTHast 1 1 3 bubmmoreka [JOK
' UHIYKUIUA https://m.edsoo.ru/7f41¢97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHHUS U BOJIHbBI
21 MexaHWYeCKHUe U PJIEKTPOMArHUTHBIE 9 1 bubmmoreka [JOK
' KoJe6anus https://m.edsoo.ru/7f41¢97¢
9 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
23 Orruka 10 3 bubmmorera [IOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crielIMaIbHON TEOPHUH 4 1 bubmmoreka [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 4
Pa3znena 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKHA 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c¢97¢
4.2 Crtpoenue atoma 4 bubmmoreka [JOK



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/7f41c97¢

4.3

AToMHOE S1pO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c¢97¢

Htoro no paznemny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPUIUKI 7 bbmorexa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Paznea 6. OGOBLIAIOIIEE TIOBTOPEHUE

6.1 O6o061raromiee TOBTOPEHHE 4 E‘:fsj?/ljr?::l(sigrou%ﬂl&%
Hroro no pazgeny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouuvecTBo yacon JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontpoabubie | IlpakTuueckue op
n/n Bcero H3yuyeHusi | o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypchl
®duznka — HayKa 0 IpUpPOJE.
1 Hayunsie MeTZ bl HO?I:)H:HI/ISI 1 bubmorexa OK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEeTro MUpa
Ponb 1 mecTo husuku B

) bopMHpPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YyHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETbHOCTH JIFOIeH
MexaHnyeckoe JBUKEHHUE.

3 OTHOCUTENBHOCTh MEXaHUUECKOTO 1 bubnuorexa [JOK
nemxeHus. [lepemenienre, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE ITPAMOIIMHENHOE | bu6nuoreka [IOK
JBHUKECHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MpsIMOSIUHEITHOE 1 bubnuorexa LIOK
JIBHKEHUE https://m.edsoo.ru/ff0c372e¢

6 CBobOonHOe majieHue. Y CKOpeHue 1 bubnuorexa [JOK
¢BOOOIHOIO MaICHUSA https://m.edsoo.ru/ff0c39¢cc
KpuBosmHelHOE NBUKEHUE.

7 JBr>keHME MaTepUaIbHOM TOUKH T10 1 bubmmorexa OK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHumn otHOCUTENBHOCTH ["anuies. 1 but6mmoreka [IOK



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

HHepupnanbHble CUCTEMBI OTCYETA.
IIepssiit 3ax0H HproToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [punuun

9 cynepro3unuu cui. Bropoit 3akoH Buommorera [IOK
. https://m.edsoo.ru/ff0c3be8
HproTona niist MatepuaabHOM TOUKA

10 Tperuit 3akoH HproToHa st bu6bnuorexa LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOro TsAroTeHus. Cuna

11 TskecTu. [lepBasg kocMudeckas Bubnmorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
TeJa https://m.edsoo.ru/ff0c3el 8
Cuna tpenusi. Koadduiment tpenus.

13 Cuna ZEHpOTI/IBJICI({bI/Iq:I pu IIBI/IE(GHI/II/I bubmmorexa HOK

https://m.edsoo.ru/ff0c3f76
TeJa B XKUIAKOCTH WIIU ra3e
[locTynarenbHOE U BpalaTelIbHOE

14 JBI>KEHHE a0COTIOTHO TBEPJIOTO TeJa. bu6mmoreka [JOK
MowmenT cusl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPIOIO Tea
Nmmnynibc MmaTepranibHOM TOUYKH,

15 CHUCTEMBI MAaTEPUAJIBHBIX TOYEK. bu6mmoreka [JOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlyJibca. PeakTuBHOE BUKEHUE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunernueckas s3Heprus MaTepuaibHON bu6mmoreka [JOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETHYECKOW SHEepruun

17 [ToTeHnmanbHas SHEprusl. but6mmoreka [IOK



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

[MoTeHumanbHas SHEPTUs yIpyro
ne(OPMHUPOBAHHON TPYKUHBI.
[NorenumnansHas sHEprus Tena BOIM3H
HOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToTenunanpHble U HEMOTEHIMAIbHbIE
cuibl. CBsA3b pabOTHI
HENOTEHLMAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHECHUSI MEXaHUYECKOU
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«HccnenoBanune CBA3M pabOThI CHITBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
TEJIa Ha MMPUMEPE PaCTHKCHHS
PE3UHOBOTO KI'yTa»

20

KoHTponbHas paboTa mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpPaHCHHUA B MCXaHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KWHETHYECKOW Teopuu. bpoyHoBCcKOe
newkenue. uddysus

bub6mmoreka [IOK
https:/m.edsoo.ru/ff0c4dc2

22

Xapakrtep IBUKECHUS U
B3aMMO/ISHCTBHUS YaCTUI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
1 TBEPJBIX TET

23

Macca monekyi. KonnuectBo
Bemectra. [locTostHHas ABoraapo

24

TemoBoe paBHOBecHe. Temneparypa
u e€ usmepenue. [llkana temneparyp



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

Ienscus

Wneansusiii raz 8 MKT. OcHoBHOE

but6mmorekxa [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemIeparypa Kak Mepa

2% CpeIHEN KNHETUYECKON SHEPTUun bu6mmoreka [JOK
JBUOKEHUSL MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona

27 3axon JlampToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSIHHS
Pa3peKEHHOrO ra3za»

29 H3onponecchl B uaeaIbHOM ra3e U ux bubnuorexa LIOK
rpaduueckoe mpeacTaBIeHUe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJINHAMUYECKON CUCTEMBI U

30 crocoObl e n3MeHeHus. KonmuecTBo bubmuotexa [JOK
TEIUTOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOT'O HI€aJIbHOTO
rasza

31 Bunael Tenonepenaun bubmmorexa TOK

https://m.edsoo.ru/ff0c5¢c36
VY nenpHast TEMI0EMKOCTh BELIECTBA.
but6mmoreka [IOK
32 KonuuecTBo TEmoTH pu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauabaTHblil mpouecc

13 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuorexa [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc

34 HeobOpatumocTh mporieccoB B bubnuorexa [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

npupoae. Bropoii 3akoH
TCPMOAUHAMUKNU

https://m.edsoo.ru/ff0c6230

[Ipunuun gevictBus u KIIJ{ remnoBoit

but6mmoreka [IOK

35
MAalIUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYecKre MpodIeMbl
TEIJIO3HEPTeTUKHI
13 O6o06marommii ypok «MonexkysipHas bu6mmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota o teme
39 «MonekynsipHas pusuka. OCHOBBI Buommorexa [IOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIVHAMUKI
40 [TapooGpa3oBanue U KOHIEHCALIUSI. bubnuorexa LIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGCOIOTHAS U OTHOCUTENbHAS
41 BJIAJKHOCTh BO31yxa. HachleHHbIi Bubnmorera [IOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue u
4 amop(dHbIe Tena. AHU30TPOIHUS bubnuorexa [JOK
CBOWCTB KpHCTaLIoB. Kuakue https://m.edsoo.ru/ff0c6510
Kkpuctauibl. COBpeMEHHbIE MaTEepHaIIbI
[InaBneHue u KpucTaIM3aLus.
but6mmoreka [IOK
43 VY nennHas TeniaoTa IUIABICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumanus
but6mmoreka [IOK
44 v 0
PABHEHHE TCIIOBOTO haanca https://m.edsoo.ru/ff0c6820
45 DJeKTpu3anus Tei. DNeKTPUIECKUN bubnuorexa [JOK

3apsn. JIBa BUA DIEKTPHUECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsIoB

[IpoBOHUKHN, TUATEKTPUKHU U

46 MOJYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubmmorexa IOK
yrip ' p https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsia
B3aunmopeiictBue 3apsaa0B. 3aKOH
47 Kynona. ToueuHbIN 3I€KTPUIECKUH bubmmorexa TIOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsik€HHOCTD AIIEKTPUYECKOTO
43 nons. [puHuun cynepno3uuuu bu6mmoreka [JOK
3JIEKTPUYECKUX TOJIeH. JInHN https://m.edsoo.ru/ff0c6df2
HaIpPSKEHHOCTH
Pabota cun anekTpocTaTHIecKOro
49 nona. ITorennman. PasHocts bubmorexa TIOK
’ ’ https://m.edsoo.ru/ff0c6f00
MOTEHIUAJIOB
IIpoBOOHUKY U DUAIEKTPUKHU B
P P but6mmoreka [IOK
50 3JIEKTPOCTATUYECKOM TOJIE.
https://m.edsoo.ru/ff0c7018
Jwusnexrpudeckas MpOHULIAEMOCTb
bubmmoreka [IOK
51 DnexrpoéMrocTh. KonaeHncarto
p A p https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIeHCATOpa. DHEPIUsl 3apsHKEHHOr0 bubmmorexa HOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGopatopHnas pabora "3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIIMn AEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBAIHLHOTO

amnmaparta, CTpyHHOTr0 IpUHTEpa.
DnexTpocTaTHUecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3a3eMiIeHHE AJIEKTPONpUOOpPOB

55

DNEeKTpUYECKUH TOK, YCIOBHS €TI0
cyuiectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpsixenue.
Comnporusnenne. 3akon Oma st
y4acTKa 1enu

56

[TocnenoBaTensHOE, MapayienbHOE,
CMEIIIaHHOE COSIMHEHHE
poBoIHUKOB. JIaboparopHas padota
<<I/I3yquHe CMCHIAHHOI'O COCAUHCHUA
PE3UCTOPOBY

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTH ANEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3axoH OMa 114 MOJIHOM (3aMKHYTOI)
anekTpuueckoil nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«3mepenne 3/]C ucTouHnka Toka u
€r0 BHYTPEHHETO COMPOTUBIICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJuIoB. 3aBUCUMOCTb
COIIPOTUBJICHUS METAIIJIOB OT
teMriepatypbl. CBEpXIPOBOIUMOCTh

60

DJIEKTPUUYECKHI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

61

[HonynpoBoaHUKH, UX COOCTBEHHAS U

npUMecHas MpoBoAUMOCTh. CBoMCTBA
p—n-nepexona. IlomynpoBogHUKOBBIE
IPUOOPHI

but6mmoreka [IOK
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

DNEeKTPUYECKHUI TOK B pacTBOPax U

2 pacIuiaBax 3JIeKTPOJIUTOB. | bubnuorexa [IOK
DJIEKTPOAUTHYECKAS JUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIN3
DIIEeKTPUUECKUH TOK B Ta3ax.

63 CaMOCTOSITeNIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITENBHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
ITma3zma
DnexkTpuueckue nprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE | bubnuorexa LIOK
npumeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O600marommii ypok 1 bu6mmoreka [JOK
«DNEKTPOAMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas pabota 1o teme

66 «OnektpoctaTuka. [TocTosHHBIN 1 bubnuorexa [JOK
3NeKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cperax»

67 PesepsHblil ypok. KonTponbHas | bubnuoreka [IOK
pabora 1o Teme "IJIeKTpoIUHAMHKA" https://m.edsoo.ru/ff0c8c56

68 Pesepsublil ypok. O600aronuii ypok | bubnuorexa LIOK
no temaM 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbIE
[1]
J]:;H Tema ypoxka Beero Koutpoasubie | IlpakTnueckue fa[:;?enuﬂ :)l;l[()l:ll;zl;:fenbﬂme
padoThI padoThI pecypesI
[TocTostHHBIE MATHUTHI U UX

| B3auMoJieiicTBue. MarHuTHoOE ToJIe. ) bu6mmorexa [IOK
Bekrop MaruuTHON MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHuTHON WMHIYKITIH
MarauTHO€ 1oJie MPOBOIHHUKA C

) ToKOM. OnbIT Dpcrena. | bubanorexa [HJOK
B3aumopelicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabota «3yuenue 1 1 bubnnoreka [JOK
MarHUTHOTO IO/ KaTYIIKU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
Jle¥ficTBe MarHUTHOTO MOJIS Ha
MPOBOAHMK ¢ TOKOM. Cuiia Amnepa.

4 JlaBoparopnas pabota 1 1 bubnnoreka [JOK
«HccnenoBanue nenUcTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS HA

5 JBIKYILYIOCS 3apSKEHHYIO YaCTHULLY. | bubanorexa HOK
Cuna Jlopenma. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas HAYKIus. [ToTok

6 BEKTOpa MarHuTHou uaaykuuu. J/1C 1

HHAYKIUHA. 3aKoH BJICKTpOMaFHHTHOfI



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

nHaykunn Papanes

JlaGoparopnast pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOW UHTYKITHU»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHaykTuBHOCTE. SIBIICHHE
camonHayKuuu. J{C caMOMHAYKIHH.
OHeprus MarHUTHOT'O TOJIS KaTYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckne yCTpONUCTBA U UX
IIPUMEHEHHUE: IIOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOJBUTATENb,
YCKOPUTEJH 3JIEMEHTAPHBIX YaCTHULL,
MHIYKIHAOHHAs [1eYb

10

O0606maromuii ypok «Marauroe
noje. DIEeKTPOMAarHUTHAs MHTY KIS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Kontponbhas paboTa o teme
«MarnutHoe no’ne.
BHGKTpOMaFHI/ITHaSI HWHOYKIOUA»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHBIE MEXaHUYECKUE
KoneOanus. ['apMoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHMYECKHUX KOJIeOaHUH.
[IpeBpaienue sHEPruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopnas pabota
«UccnenoBanue 3aBUCHUMOCTH
Meproja MaJIbIX KOJIeOaHu# rpy3a Ha
HUTH OT JJTUHBI HUTH U MACCHI TPy3a»

14

Koneb6atenpHbiil koHTYp. CBOOOIHBIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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3JIEKTPOMATrHUTHBIE KOJICOaHMs B
UeaJbHOM K0JIeOaTeIbHOM KOHTYpE.
AHasnorusi MeXJ1y MEXaHU4EeCKHUMH U
ANEKTPOMArHUTHBIMU KOJeOaHUAMHU

15

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHCPIrur B UJ1€aJIbHOM
Kose0aTeIbHOM KOHTYpe

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

16

[IpencrapneHue 0 3aTyXarONIHX
KosieOaHusx. BeIHYXIeHHBIC
MeXaHHYeCcKue KoneOanus. Pe3onanc.
BrIHYKICHHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHus

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

17

[lepemennbiit Tok. CHUHYCOUTATbHBIN
MEPEMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
NEHCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaIPSKEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoactso,
nepenayda u norpediaeHue
JIEKTPUUYECKON IHEPTUU

19

Y CTpolCTBO M MPAKTUYECKOE
MIPUMEHEHHUE IJIEKTPUUECKOT0 3BOHKA,
reHepaTopa IePEMEHHOr0 TOKa,
JIMHUH 3JIeKTporepeaay

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

20

DKOJOTUYECKUE PUCKHU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
KynbTypa ncronb3oBanus
3JEKTPOIHEPTUU B TOBCEIHEBHOM
KU3IHU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanudeckue BOJIHBI, YCJIOBUA
pacmpoctpanenus. [lepuon. Ckopocth

bu6nmmorexa [IOK

21 pacrpoCTpaHEHUs U IJIMHA BOJIHBL. https://m.edsoo.ru/ff0ccas4
[Tonepeunsle U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnmnorexa [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoOMCTBa U ckopocTh. [Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
IIpyHIMIIBI pagUOCBSI3U U
24 TeneBuacHus. Pa3Burue cpencTs
cBa3u. Paguonokanus
25 Kontponbhas pabora «Konebanus u bubnuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMOnMHENHOE pacIpOCTPaHEHHE
2% CBETa B OJHOPOJHOM Cpene. bubmmoreka [JOK
TodeuHbIil ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus cseta. [loctpoenue bubmmorexa [OK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUi B IIJIOCKOM 3epKajie
IIpenominenue ceera. [lonHoe
73 BHyTpEeHHEE oTpaxxeHue. lIpenenbHbii bubanorexa HOK
Y0 IIOJHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpakKeHUS
29 JlabopaTopnas pabora «M3mepenue bu6mmorexa [IOK
IOKAa3aTellsl MPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel [TocTpoenue n3obpaxeHuii B bubmuorexa [{OK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

nH3e. Popmylia TOHKOM JIMH3BI.
YBenudyeHue JTuH3bI

https://m.edsoo.ru/ff0cddle

JlaGopaTopnas pabora

31 «HccnenoBanue cCBOUCTB
M300paKeHUI B TMH3aX»
Hucnepcus ceeta. CI0XKHBIN COCTaB
39 6enoro cseta. L{get. JlaboparopHas
pabota «Habmronenue gucnepcuun
CBETa»
1 Wutepdepennus cera. dudpakius bub6mmorexa [IOK
cBeta. [{udpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspusanus ceerta https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI M YCTPOICTBA U
yCIIOBUS MX O€30MacCHOT0 MPUMEHEHUS
I'panuIpl MPUMEHUMOCTH
16 KJIACCUYECKON MexaHuKu. [TocTynaTsl bubanorexka [JOK
CIIELIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIBbHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpAILlEHHE bubmorexa LOK
p p https://m.edsoo.ru/ff0cfad42
JUTHHBI
DHeprus U UMMYJIbC PEISITUBUCTCKOM
. bu6nmmoreka [IOK
38 yacTuilbl. CBA3b MAaCChI C SHEPTUEHN U
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrponsnas padora «OnTuka.
N bubmuorexa [JOK
39 OCHOBBI CIELIMATIBHONW TEOPUU

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
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®dotonsl. Popmyna [lnanka. Dueprus

bu6nmoreka [JOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U UCCIIEIOBAHUE B 10K
HOIHnoTEKA
41 otodddexra. OnniTer A. T'.
b b https://m.edsoo.ru/ff0cffc4
CroseToBa
3akoHsl poTod(dekTa. YpaBHeHne
42 3ﬁHHJTe§Ha nqs)lq)q)OToa(p(geKTa bubmmorexa LHOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpaauma» porodddexra
JaBnenune cBeta. Onbrtse I1. H.
43 JlebeneBa. XMMHUUECKOE IEHCTBHE buGmmorexa [IOK
AEBa. A https:/m.edsoo.ru/f0d04a6
cBeTa
TexHuueckue ycTpoicTna u
MPaKTUYECKOE MPUMEHEHHE:
44
¢dorosnemMenT, PoToaaATIHK,
coNTHe4Hast OaTapesi, CBETOUO]T
45 Pemenue 3agau no reme «1€MEHTHI bubmuoreka [JOK
KBAaHTOBOU OITUKH https://m.edsoo.ru/ff0d0302
Mopens atoma ToMcona. OMBITEI
46 Pesepdopna no paccestHuio 0-yacTu bubmmorexa LHOK
PROPA p t https://m.edsoo.ru/ff0d091a
[InaneTapHas Moaenb aToMa
bu6mmorexa [IOK
47 ITocTynater bopa
TY-TaThl bop https://m.edsoo.ru/ff0d0afa
H3znydenue u noriomieHne (poTOHOB
48 g I/I)ll'le exome aTOM:l co H(()I;o OBHS bubmmorexa [IOK
p pexol . A yp https://m.edsoo.ru/ff0d0afa
SHEPTHH Ha pyroil. Buasr ciektpos
BommoBsle cBoiicTBa YacTHIl. BOTHEI
N bubmuoreka [JOK
49 ne bpoins. KopnyckymsapHo-

BOJIHOBOM qyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKICHHOC N3JIYUYCHUC

50

OTkpbITHE paguOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpenenenuo cocrasa

PaarOaKTUBHOI'O U3JTYyYCHHUA

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6era-, raMma-
n3nydeHus. Biusiaue
PaaMOaKTUBHOCTHU HA KUBBIE
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomnbl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-uzinyuenue

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA31 HyKJIOHOB B sJIpe.
SnepHbie peakuuu. SnepHbii
peakrop. [IpobnemMsbl, mepceKTHUBHI,
AKOJIOTUYECKHUE ACTIEKTHI SAECPHOM
SHEPreTUKHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOTIOACHHS U
PErucTpalyu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «@yHaaMeHTaabHbIE
B3aUMOJIeCTBUS. ENMHCTBO
(bu3nUecKoil KapTHHBI MUPA»

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

55

Bun 3Bé3nnoro He6a. Co3Besnus,
SIPKHUE 3BE31IbI, TIAHETHI, UX BUIUMOE
nerkenne. ConHeyHas cUCTEMa

56

Comnnre. CoHeuHast aKTUBHOCTb.
Hctounuk sneprun CosHila v 3BE3]1



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTHUKU. 3BE3/IBI TTIaBHOU
MoCcleI0BaTeNbHOCTU. BHYTpeHHee
ctpoenue 38€371. COBpeMeHHbIC
MIPEJICTABICHUS O TIPOUCXOXKICHUN U
spomonuu CoHIIA M 3BE3]

58

Muneunsiii [IyTe — Hama ['anakruka.
ITonoxenue u amxenue CoHIIA B
lNanaktuke. ['anaktuku. YepHbie
JIBIPHI B SIAIPaX TaJIaKTHK

59

Bcenennas. Pazberanue rajJakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uznydenue.
Meraranaktuka

60

Hepemenusie mpo0ieMbl acCTpPOHOMUU

61

KoHnTtponbHas paboTa «IeMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKID)

62

O6o6maromuii ypok. Pons pusuku u
aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIIMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
yeJIoBeKa

63

O606maromuii ypok. Poibs u Mecto
(U3HUKN U aCTPOHOMHUH B
COBPEMEHHOUN HAyYHOUW KapTUHE MUpa

64

O606maromuii ypox. Ponb
¢busnueckoit Teopun B GOpMHUPOBAHUH
npeACcTaBiIeHUH 0 Pu3nuecKon
KapTUHE MHpa




O6o0matomuii ypok. Mecto
¢u3nvecKoil KapTHHBI MHUpa B 001IIeM

65 psAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABICHHUIN O TPUPOLE

66 PesepBHBIil ypok. MarautHoe nosie. 1
DneKTpoOMarHuTHast MHAYKIUS
PesepBubiii ypok. OnTrka. OCHOBBI

67 CIielIMaIbHON TEOPUH 1
OTHOCUTEITLHOCTH
Pesepnsiii ypok. KBantoBas (usuka.

68 3H61\I/I)CHTLI};I::TPOHOMI/H/I u * 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®msuka, 10 kmace/ Msxumes I'.4., byxosues b.b., Corckuit H.H. mon
penakiueit [TapdpentreBoit H.A., AkuinonepHoe o61iecTBo «31aTenbCcTBO

«IIpocseuieHue

METOAUYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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