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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, npeacraBieHHbx B OT'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOrPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHbl Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxonaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METalpeIMETHBIM pE3YJIbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENHM HM3Y4YEHMsI (PU3UKH HA YPOBHE CPEIHEro OOIIEro
00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIEC PE3YyIbTAaThI 110 TOAaM 00ydeHMUS;

e cozaepxaHue yueOHoro npeaMera «Dusukay mo rogam o0ydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. llkonpHbIN Kype pU3HKH — cUCTEeMO0Opa3 YOI
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MYECKHX 3HAaHWW  OINpenessieT XapakTep M pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cdepe HOHEPreTUKd, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpa OOy4aromuxcs, B (OPMUPOBAHUE YMEHUUH NPUMEHSTh
HAy4YHBII METO]I MO3HAHUS NP BHITIOJTHEHUU UMH YYEOHBIX UCCIIEIOBAHUN.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beIUHEH BOKpPYr (usnueckux Teopuid. Beaymum B Kypce sIBIseTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pWH, BEIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANTA (DU3MYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaAMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYCHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMsSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
npo0JIeM palMOHAILHOTO MPUPOAONOJIB30BaHUS U HKOJIOTHYECKOM 0€30M1acHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus sBIsOTCA Guznueckue Teopuu (popmMupoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUAIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O TMPUPOAE, TIPaHUIIAX
OPUMEHUMOCTH TEOpHUM, JUIsl ONHCAHUA ECTECTBEHHO-HAYYHBIX SBJICHUU H
MIPOLIECCOR).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3HKH — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U JTAOOpPAaTOPHBIX PpadoT,
KOTOpBIE B MIporpamme no ¢usuke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX JUIA KOHTPOJS M OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMU
0o0pa3oBaTeIbHOTO TMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAaHUPOBAaHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
OOyJarOIIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHUS, MCCIEIOBAHUS
3aBUCUMOCTEH (DU3UYECKUX BEJIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YIEISETCsS PEIICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJlaHHON (PU3UUECKON MOJIETIBIO, TIO3BOJISIONINE MPUMEHSTh N3YYEHHBIC 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU i CUTYyalluu MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
NPEeIMETHOTO KaOuHeTa (PU3WKH WU B YCJIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUUECKHX paboT M JEeMOHCTPAIIMOHHOE
o0opy0BaHuUE.

JleMoHCTpannoHHOEe o0OpyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  W3y4aeMbIX SIBJICHUH H  TPOIIECCOB, OMIUPHUYECKUX M
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 00OPYAOBAaHUS JOJDKHBI OBITH IOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOYyYalolUXCS K HAy4HOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOIO MHPOBO33PEHHS KaK pe3yibTara HU3YYCHHS
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpenacTaBICHUN O poid (PU3WKH JJIA Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne dTUX TieNield 00ecIeunBaeTCs pPelIeHUEM CIeIYIOMUX 3a7ad B

npoliecce u3ydeHus Kypca pU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHE CIOCOOOB pEHIEHUS PAa3IMYHbIX 3aJad C SBHO 3aJaHHOU
busnyeckoil MoJIENblo, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHIECKUX TIPOIIECCOB, X BIMSHUS HAa OKPYKAIOIYIO
cpeny;

e OBIQJCHUE METOJaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3J]aHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (u3MKe TMepedeHb JIA0OPATOPHBIX H
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BHIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI O TIO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyeckre 3aKOHbI U TEOpUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOpPEHUE MaTepUaIbHOM TOYKHM, WX MPOCKIMH HA OCH CUCTEMbI KOOPJWHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE naieHue. Y CKopeHue CBOOOTHOTO MaICHUS.

KpuBonmuueliHoe  nBuKeHWe. JIBMKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIUIOMETD,
JNBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Tes B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmtonenure ABUKEHHS Tejla, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yuenne HEpaBHOMEPHOI'O ABHKEHUS C LEIBIO ONPEIEIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyenue nBuxkeHus Teja, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIs1 MaTepuaabHOM TOUKU. Tpetnil 3akoH Hpl0TOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenne. Cuiia TPeHHs CKOJIbKEHUS U cujia TpeHus mokosi. Koaddurnment tpenus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHUE: IOAIIUITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOJABEME U MMAJICHUH.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTHA CUJI YIPYIOCTH, BO3HUKAIOIIUX B IPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
Nmiynbe cuiapl 1 W3MEHEHUE HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMupoBaHHOM  mpykuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpPOWMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuu saxcnepumenm, 1abopamopuvie pabomol

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Auddys3usa. Xapakrep IBIKEHUS U
B3aMMOJICVCTBHSl 4YacTHUI] BellecTBA. Molenu CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleld. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICATLHOTO Ta3a. AOCONIOTHas TeMmIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lanbToHa. M30mporneccsl B UACATBHOM Ta3e C MOCTOSSHHBIM KOJUYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUMN.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbIThI, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSHUSI HJEaIbHOIO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKAY IMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOIEMBI TETIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKu u3 OYTBUIKM TOJ] JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

Mogenu napoBoi TypOUHBI, JBUTATENSI BHYTPEHHETO CTOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapoobpa3zoBanue u koujeHcanus. Mcnapenue m kunenue. AOCOTIOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctayioB. JKunkne kpucrauisl. CoBpeMeHHblE Marepuaibl. llmaBnenue wu
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YKCJIE HAHOMATEpUaIoB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO0 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHbI 3E€KTPUUYECKHI 3apsi.
Onektpuueckoe rmone. Hampsoxk€HHOCTh  anekTpuyeckoro mnons. [IpuHnun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
noTeHUUANOB. [IpOBOAHUKM UM JUAIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJICKTPOCTATUYECKash 3allUTa, 3a3eMJICHHE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B AAEKTPOCTATHUECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsxenue. 3akon OMa i1 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJNEKTPOABMKYIIAs CHJIA M BHYTPEHHEE CONPOTHUBJIIEHUWE HMCTOYHHMKA TOKA.
3axon Oma /1Jis1 OJIHOM (3aMKHYTOM ) 3JIeKTpruecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIPUMECHAsT  INPOBOAUMOCTH
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS] AUCCOLMAIUA. DIEKTPOIIH3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoii paspsa 1 IpOBOAUMOCTD BO3yXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SBJICHUE, Hay4HbI (akT, rumores3a, (Qu3uMUeckas BEIMYMHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJIOB, JJICKTPOJIMTUYECKAs IJUCCOLMALINA,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbCa B TEXHHMKE (pakera, BOJOMET W JPYrue), IBUTATENb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHJIULIMOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOopBl,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop MarHuTHOM wWHAyKIMH. llpuHmun cyneprosunun
MArHUTHBIX NoOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa NUMHWNA MAarHUTHOU
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSMOIO IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLEBOTO
IIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzauMoaencTeue nmpoBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBieHHE DJIEKTPOMAarHUTHOW HWHAYKIUU. [loTOK BEkTOpa MArHUTHON
WHIYKUAHA. OJIEKTPOABMKYIIAs CHJIA WHAYKIUMU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHWTHI, JJEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHME PEKTPOMArHUTHON MHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue I€MCTBUSA MOCTOSHHOIO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I'apmonnueckue koneOanus. Ilepmon, wacrora, amrummryna u (asza KojgeOaHUU.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCATbHOM KOJeOAaTeTbHOM KOHTYpE. AHAJIOTHUA MEXKIY MEXaHHMYEeCKUMU U
ANEKTPOMAarHUTHeIMU KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosnebanusd. Pezonanc. BeiHy X 1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUs.

[lepemennblii TOk. CHUHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKHU IPU MPOU3BOJCTBE 3JIEKTpodHEeprun. Kynerypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyeOAaTEIbHONM CUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOIa MalbIX KOJIeOaHHWH Tpy3a HAa HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss W JJuHa BoOJHBL. [lomepedyHble W MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYI0H H
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyd cBera. ToueuHBIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHnue. [IpeaenpHbId yroja MNOJHOTO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoIuX U paccerBaronux JruH3aX. DopMyna TOHKOW JIMH3BI. Y BETHYCHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTHUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cera. JudpaxkiumoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAs
OINTHKA, TUPPAKIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuoOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBOMCTB U300paKeHUI B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomol



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHUAJIBHOW TEOPUHM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C HEPruer U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIbL. DHEPTU
IIOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBa3u sHEeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue u uccienaoanue gororddexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dororddexra. Ypasuenue DitHmreriHa ania dorodrddexra. «KpacHas rpanuiia»
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboToaTUNK, CoTHeUHas Oarapes, CBETOAUOI.

Jlemoncmpayuu

®otoadheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. Iloctynatel bopa. M3nydeHue u moriomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CHEeKTp ypOBHEH SHEPrUU aToMa BOJAOPO/Ia.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHelyaThIX CIEKTPOB U3TyYCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wW3nydeHus. CpoiictBa anbda-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTpOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprus CBs3H HYKJIOHOB B siape. A nepHbie cuibl. Jledekt maccsl aapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACIIEKTHI SIACPHON SHEPTreTHKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOACHCTBHS. EMMHCTBO (pr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buibcona, simepHbIit peakTop, aToMHast 6omo0a.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Oransl pa3BUTH aCTPOHOMMHU. [IprKIIaqHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bl, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPAJIbHBIN KIAcC —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311s1 CEBEPHOro MOJYIIAPUS U IPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMUHU B COBPEMEHHOW HAYyYHOUW KapTUHE MUpPA, POJIb (PU3NUECKON Teopuun
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PSAly COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3yaenune kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce ocyiecTBisieTCs ¢
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HAaydHbIH (akT, rumore3a, (u3MyecKkas BEIWMYMHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl U MX IMPOEKUHWH HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPHUPOJIC, ONITUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKONM pPEIIETKH, CIEKTPaTbHbIN
aHaIu3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBU-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenune yuyebHoro mpeamera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIETo
oOpa3oBanus (06a30BBI YPOBEHB) MOIKHO OOECIEUUTh JOCTHKEHUE CIIEYIOITUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa’kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEAM3ALMA OCHOBHBIX HAMPABIICHUI
BOCIIMTATEIILHOW JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYarOIErocs Kak akTUBHOIO
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TYMAHUCTHYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX QYHKITUSMH ¥ Ha3HAYCHHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCUUCKUX YYEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESTENLHOCTA YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K paziuyHbIM chepaM NpodecCHOHAIbHOW AESITENbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHUIO U CaMOOOPA30BAHUIO B 00JIACTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HaHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHME LEHHOCTH HAy4YHOM J€ATEeIbHOCTH, TOTOBHOCTH B IIpoLEcce
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIMPOBATH M aKTyalIM3UpOBaThb  IMPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEeNN JEATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU UX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W IPOTUBOPEYMS B  PaCCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIaH pEIICHUs NPOOJEMBbl C YYETOM aHalIM3a HMMEIOLIUXCA
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEACTBUM JAESATENBHOCTH;
KOOPAUHUPOBATb W  BBINOJIHATH pabOTy B  YCIOBHUSX  PEaJIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.
ba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMUHOJOTMEN, KIIOUEBBIMU MOHATUAMHU W METOAAMU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIAJIeTh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOT'O 3HAHHUA, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOIWTh apryMEHThl Uil JOKa3aTelbCTBa
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTb U (opMymupoBaTh COOCTBEHHBIC 3aladyd B 0Opa30BaTEIbHOMN
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MOJy4eHUS MHPOpMaMH (PU3MUECKOTO COACPNKAHUS U3
WUCTOYHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEIBHO OCYIIECTBISATh IIOWCK, aHAJU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3AIMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEpkKAHUS B Pa3IMYHbIX (opMmaTax cC
y4€TOM Ha3zHaueHUs MH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpask ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NEeSATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CUTyallMi W CcMsr4darb
KOH(DIIUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUAYaJTbLHOU
paboTHI;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 4YjeHa KOJJIEKTHBA,

NpUHUMATh 1€IM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacupenensaTh poiau ¢ y4ETOM MHEHHMH YYaCTHUKOB, OOCYXKIaTh PE3YIbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
o0O1mi pe3yapTaT o pa3padOTaHHBIM KPUTEPHSIM;

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHHUE B Pa3IUYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepcalbHbIe y4eOHbIE el CTBHSA
Camoopranmzanmusi:

CaMOCTOSITEJILHO OCYILECTBIIATh MO3HABATEIbHYIO NEATEIbHOCTh B 00JIACTH
GU3MKM W acTPOHOMHH, BBISBISITH MTPOOJIEMBI, CTaBUTh U (POPMYyTUPOBATH
COOCTBCHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl C YYETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHUIA;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKi Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

CocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO SPYIUIUU B 00JIACTH
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIM U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJaJIeTh ~ HABbIKAMHU  [O3HABATENIbHOM  pedieKcuu  Kak  OCO3HAHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yIbTaTOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI peIIeKCHH IS OLIEHKU CUTYyalluH, BHIOOpa BEPHOIO
peleHus;

YMETh OIICHHBATh PHUCKH M CBOCBPEMEHHO TNPUHUMATh pEUICHUS MO HX
CHHIKEHUIO;

NPUHUMATh MOTHUBBI M apryMEHTBhl JAPYTUX TMPH AaHalM3e pe3yJbTaToB
NeSITeNIbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBl JAPYTUX TpH aHaIM3e pe3ysbTaToB
JeSITeIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B mpouecce AOCTHMXXEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPaMMBI
mo ¢u3MKe I YPOBHA CpPEAHETro OO0Iero oOpa3oBaHUsl Yy OOYJArOIIMXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WHTEJIEKT, MpeAnoIaramumi
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHATBHOE
COCTOSIHME, BHJIETh HAMPAaBICHUS Pa3BUTHUS COOCTBEHHOW 3MOLIMOHAILHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBaHUs, BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBaThbCAd K
HMOLIMOHAJIHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIFOYAIOUIEH CTPEMIICHHE K JTOCTHKEHHUIO LEIU U
yclexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYLUIECTBICHUHM OOUICHHs, CHOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATHI

K xoniy obyuenuss B 10 kijacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpPAa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKHA M
TEXHOJIOTUH, B PAKTUYECKOU 1€ TEIIbBHOCTH JIHOJIEN;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIIOE TENO,
UJICAIbHBIA T'a3, MOJEIA CTPOCHUS T'a30B, KUJIKOCTEHM W TBEPIBIX TEJ, TOUYCUHBIN
AJICKTPUYECKUH 3apsi/l IPU pelIeHUH (HPU3NIECKUX 3a/1ad4;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHMS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEUHOE
IBU)KEHHE, CBOOOAHOE TMAJCHHE TeJ, ABMXKEHHUE 110 OKPY)KHOCTH, HWHEpLus,
B3auMoJieicTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TeJl, U3BMEHEHNE 00BEMA Tell IPU HarpeBaHUU (OXJIaXK/IEHUH ), TETJIOBOE
paBHOBECHE, UCIAPEHME, KOHJEHCALMs, IUIABJICHHE, KPUCTAJUIM3aLUs, KUIICHUE,
BJIQXKHOCThH BO3/1yXa, OBBILLICHUE JIABJICHUA Ia3a MpU €ro HarpeBaHUU B 3aKPhITOM
COCyZ€, CBSI3b MEXKIy IlapaMeTpaMH COCTOSIHMS Ta3a B  HM30IpoLEccax,
ANEKTPU3AIMS TN, B3aUMOICHCTBUE 3aPsI0B;

OIKCHIBATh MEXAaHUYECKOE MABIKEHUE, UCHOJNb3Yys (U3NYECKHE BEINYUHBL:
KOOpAMHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CuJa,
UMITYJIbC Te€Jla, KHHETUYECKash DHEpIusi, MOTCHUHAIbHAs JHEPIUsl, MEXaHUYECKas
paboTa, MexXaHWYecKass MOIIHOCTh; NpPU ONHMCAHWU TPABUIBHO TPAKTOBAThH
(U3NYECKUN CMBICI HCHOJIb3YEMBIX BEJIIMYMH, MX OOO3HAYEHUS M EIUHUIIBL,
HAXOAUTh (HOPMYIIbI, CBSA3BIBAIOIINE AHHYIO (PU3MUECKYIO BEIHMYHUHY C JIPYTHMH
BEIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi HEPrUsl XaOTHYECKOro JBUKEHUS MOJIEKYJ, CPEAHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprus, padbora rasa,
KOO(QQUIMEHT TOJE3HOr0 JCMCTBUS TEIJIOBOTO JBUTATENs; IpPU ONUCAHUU
NOPaBUJIBHO TPAKTOBaTh (PU3UUYECKHI CMBICI HCIOJNb3yEeMbIX BEJIWYUH, UX
0003HAYEHUsI W E€AUHUIBL, HAaXOAUTh (OPMYINbI, CBS3BIBAIOUIUE JIAHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OIHMCHIBATh U3YYEHHBIE MIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BETUUMHBI: SJIECKTPUUECKUN 3aps,
ANEKTPUUECKOE M0JI€, HAIPSYKEHHOCTD MMOJISA, MOTEHIMAN, Pa3HOCTh MOTEHUNAJIOB;
OpY ONHCAHUM MPABWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICI HCHOJIb3YEMBbIX
BEJIMYUH, MX OOO3HAUEHHUS W EJMHUIIBI; YKa3bIBaTh (HOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BEITMYUHAMU;

aHAIM3UPOBATH (PU3NYECKHUE TPOLIECCHl U SBJICHUS, UCIONb3Yysd (PU3NYECKHE
3aKOHBI M MPUHLMIBL 3aKOH BceMupHoOro tsarotenus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
OPUHIIMI CYNEPHO3UIUU CUJI, TPUHIMI PABHOIpPABUS HHEPUUATIBHBIX CHUCTEM
OTCUY€Ta, MOJIEKYJSIPHO-KMHETHYECKYIO TEOPHI0 CTPOEHHs BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KUHETUYECKON 3HEPrUM TEIUIOBOTO JABUKEHHUS MOJIEKYH C
aOCOJIIOTHOM TEeMIIEpaTypou, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOro 3apsaa, 3akoH KylloHa, HpU 3TOM pPa3InMyarh CIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHLMIBI JEHCTBUS MAalllUH, MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iiMyarh YCJIOBHS UX O€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHTHl MO HCCICIOBAaHUIO (PU3MUECKUX SBICHUN U
IPOLECCOB C MCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMI, NPU ITOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY H3 MPEAJIOKEHHOrO O0OpYyIOBaHUS, MPOBOAUTH ONBIT U
dbopMyIHpOBaTh BHIBOJIBL;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUsI (U3NYECKUX BEIMYUH, TIPU
ATOM BBIOHMpaTh ONTHMAJBHBIM CIOCOO M3MEpPEHHUsT M MCIOJIb30BATh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

UCCIICZIOBATh  3aBUCHUMOCTH  MEXIy  (U3MUECKUMHM  BEITMYMHAMH  C
UCIIOJIb30BAHUEM TIPSMBIX HM3MEPEHHU, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(¢uKCcHpOBaTh PE3yJbTATHl TMOJYYEHHOW 3aBHCUMOCTH (PHU3UYECKUX BEIHMYHUH B
BUJIE TaOJIUI U TpadUKOB, JI€TaTh BBIBOJBI 110 PE3YJIbTATAM HCCIEIOBAHMS;

co0Jr0/1aTh MpaBuiia OE30MaCHOrO TPYAa IpPU MPOBEACHUU HCCIEIOBAHUM B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOECKTHOU
NESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOWCTB U JIAOOPATOPHOTO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOIb3Ys (PU3NYECKUE 3aKOHBI M IPUHLIUIIBI, HA OCHOBE aHalli3a yCIOBUA 3a/1a4u
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PACUYEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYE€HUS (PU3NYECKON BETMUYHUHBL

pelIaTh KaYECTBEHHBIE 33Ja4M: BBICTPAUBAaTh JOTMUYECKH HEMPOTUBOPEUHBYIO
LENOYKY PAaCCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
busnyueckue sIBICHMUS;

UCTIONb30BaTh ~ MpPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
Y MPEACTABICHUS YYE€OHONU M HAYYHO-TIOMYJISIpHOM MH(POPMaLUM, TOTYYEHHOU M3
pa3IMYHbIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJIY4aEMYI0 HH(POPMALIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
UIsl obecnieueHus: 0€30MacHOCTU MpU OOpalleHUuH ¢ TprUOOpaMu U TEXHUYECKUMU



YCTPOMCTBAMHU, NIl COXpaHEHUS 370POBbSl U COOJIOJECHUS HOPM SKOJOTHYECKOTO
IIOBEICHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TIpyNI€ C BBIIOJHEHUEM pa3IMYHbIX COLUAIBHBIX POJEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PELUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K koHmy obOyuenuss B 11 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTHUYECKOWU NESATEIBHOCTH JIOJIEH, LUETOCTHOCTh U €IMHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTHIBATh TPAHUIBl MPUMEHEHUS H3YyYEHHbIX (U3MUECKUX MOJIeNei:
TOYEUHBIA AJEKTPUYECKUN 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJieJIb aTOMHOIO siipa NP pElIeHUH (PU3NYECKUX
3az1ay;

pacno3HaBaTh (Ppu3nuecKue SBICHUS (MPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKYU U KBAaHTOBOM (PU3UKU: 3JIEKTpHUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MarHUTHOE JEUCTBHS TOKA, B3aUMOJEHCTBUE
MAarHuTOB, 3JICKTPOMAarHUTHAasT WHAYKIMS, JI€MCTBUE MArHUTHOTO TIOJS Ha
OPOBOJAHUK C TOKOM W JIBIKYILIMWCS 3apsij, 3JEKTPOMarHUTHbIE KojieOaHus u
BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPAHEHHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHurs, audpakuus U MNOISIpU3alUsg  CBETa, JUCIEpCUs CBETa,
dotornexkrpuueckuii dpdekt (pororddexr), cBeTOBOE NaBiieHUE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOAOpPOJAA, €CTECTBEHHAass M HCKYCCTBEHHas
PaauOaKTUBHOCTB;

ONKCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  MPOBOJAMMOCTh  pa3jIMYHbIX  Cpea) H
AJIEKTPOMArHUTHBIC SIBJICHUSI (TPOIECCHI), HMCHONB3YyAd (DHU3UUYECKUE BEIUYUHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIAa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
MHIYKIUS MarHUTHOrO Mojsi, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTb
KAaTYIIKW, 3HEPrus SJEKTPUYECKOr0 W MArHUTHOrO IOJIEH, MEepPUOJl M YacToTa
KosieOaHuii B KojeOaTelNbHOM KOHType, 3apsii M Cuila TOKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJeOaHWi, (QOKYyCHOE pacCTOSHHE W
ONTHYECKass CWJa JIMH3bI, TIPU OMHCAHWUU MPABUIHLHO TPAKTOBATh (U3MUECKHUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IMHMIIbL, YKa3bIBaTh
dopMynbl, CBSI3bIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMU;



OMHCHIBATh HW3YYCHHBIC KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIOJb3YA
dbusznueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPrusi U UMNYJbC (POTOHA, MIEPUO]] MOTypaciaaa, SHEPrusl CBA3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U EIUHUIILI, YKa3bIBaThb (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JIPYTUMH BEITUYMHAMH,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl W SBJICHUS, UCIOIB3YS (PU3nUecKue
3aKOHBI ¥ MPUHUHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIILHOTO U MapaJIEIbHOTO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHJIYKIHH, 3aKOH TMPSIMOJMHEHHOIO0 pAclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA i PorodddekTa,
3aKOH COXPAaHEHHUSl SHEPrUU, 3aKOH COXPAHEHUS WMIIYJbCa, 3aKOH COXPAHEHUS
AJIEKTPUYECKOr0 3apsia, 3aKOH COXPAaHEHMsS MAcCOBOIO 4uCia, MocTynarsl bopa,
3aKOH PaJIMOAaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OIIPENENATh HAIIPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJISl IPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOUTh M OIUCHIBATh H300paKEHME, CO37aBaeMO€ IUIOCKMM 3€pKajioM,
TOHKOM JINH30i;

BBHITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUI0 (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C HCIOJb30BAHUEM TMPSAMBIX U KOCBEHHBIX H3MEPEHUMN: MpPU STOM
dbopmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
(bopMynHpOBaTH BHIBOABL

OCYIIECTBIIATH MPSMbIE U KOCBEHHBIC U3MEPCHUSI (PU3NUECKUX BEITUYWH, TPU
ATOM BBIOMpPATh ONTUMAILHBEIN CIOCOO M3MEPEHHS M WCIOJIh30BaTh W3BECTHBIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

HCCIIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKHX BEIUYMH C HCIOIh30BAaHUEM
OpSIMBIX HM3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYUH B BHUJEC TaOIHI] U
rpaduKoB, JIeJaTh BHIBOJIBI IO pE3yJIbTaTaM UCCIEAOBAHUS;

co0irofaTh mpaBuiia 0€30MaCHOTO TPy/a MPH MPOBEICHUM WCCIIEIOBAaHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4yeOHO-HCCIIEOBATEIbCKOM U MPOEKTHOM
JESITENbHOCTA C HCIOJIb30BAaHUEM H3MEPHUTENIbHBIX YCTPOUCTB W J1aOOPATOPHOTO
000Opy10BaHuUS;

pemiath pacy€THhIE 3aJladd C SIBHO 3aJaHHOM (U3MYECKONW MOJIETbIO,
UCTIOJNB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a9H



BbIOMpATh (PU3MYECKYIO MOJIEIb, BBIACIATh (PU3NUYECKHE BEIMYUHBI U (HOPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHUs, MPOBOAUTH Pacuy€Thl U OICHUBATH PEaTbHOCTH
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LETIOYKY PACCYXKJEHUM C OMOPOM HA HM3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3UYeCKHe SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
uH(pOpMalMOHHBIC TEXHOJIOTUM JUISl TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALIUU
U TIpeNICTaBlIieHUs] Y9eOHON M HAayYHO-TIOMYJISIPHOW WH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJTy4yaeMyro HHpopMaIiuio;

OOBSICHATH TPUHIUIIBI JEHCTBUS MAaIUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE IPOILIECCOB OKPYXKAIOIIETO MHUpa, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUUYECKUE 3HAaHUS MO (U3UKE B TMOBCEIHEBHON >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXpPAHEHUS 3I0POBbS U COOIIOJICHUS HOPM IKOJIOTHYECKOTrO
MTOBEJACHUS B OKPYXKAIOIIEH CPEJIE;

paboTath B TpYIINE C BBHINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pACIpeAesITh OO0S3aHHOCTH H
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIQJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTpruBaeMoi poOIeMBbI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NporpaMmMsl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJAbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [JOK
1.1 ®u3nka ¥ METOAbI HAYYHOIO IIO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
AHeMaTIa > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpAaHEHMSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bE72
Htoro no pazgeny 18
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka LIOK

da30BbIE EPEXOJIBI

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



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

Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bu6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpoMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK



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

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

4.3 ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;IESH/I//I;T:;(:OErC:/I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0m1ato1iee NOBTOpeHUE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTrBo 4yacoB DJIeKTPOHHbBIE
° T /| BbI
J:;H Tema ypoxa Beero KonTpoasbnbie | IlpakTudeckue i[:y'?ennﬂ :)Iﬁ[()l)a[;?)Ba:eJIbHLle
padoThI padoThI
pecypchbl
®duzrKa — HayKa o0 IPUpoIe.
1 Hayunpie MCT(}),,HBI nofoHIfﬂ 1 bubmiorewa LTOK
https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIero Mupa
Pouib u MecTo Qu3uku B

5 (dhopMUPOBAHUU COBPEMEHHOM 1 bubmotexa [JOK
Hay4yHOU KapTHHbBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIBHOCTH JIFOCH
MexaHuueckoe JIBUKEHUE.

3 OTHOCUTEIIBHOCTh MEXaHUUYECKOTO 1 bubmoteka IJOK
nBwkenus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpSIMOIMHENHOE 1 bubmmoreka [IOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHEUHOE 1 bubmmorexa LIOK
JIBYDKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOomHOE azicHue. Y CKOpeHHue 1 bubmoteka [JOK
CBOOOIHOIr 0 NajgcHus https://m.edsoo.ru/ff0c39cc
KpuBonunHeiiHoe 1BHKEHHE.

7 JBrKeHrne MaTepuabHON TOYKH 1O 1 bubmiorexa LTOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHimn otHocuTenbHOCTH [ amuies. 1 bubmmorexa LIOK



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

NuepuuaibHbie CUCTEMBI OTCYETA.
[TepBeiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuina. [TpuHiun

bu6moreka [JOK

9 cynepuosHii cuil. Bropor ?aKOH https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTepuanbHOW TOUYKH

10 Tperun 3akoH HeroToHA 115 bubmmoteka LIOK
MaTepHAJIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpHOro TaroreHus. Cuina

11 TsoKecTu. [lepBas kocMuueckas butmmorexa [IOK

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

12 Cuuta ynpyroctu. 3akoH ['yka. Bec bubmotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeuns. Kosdpdunuenr tpenus.

13 Cuna cgnpomBneI({qu:I npu I[BI/I)I:(CHI/II/I bubmmorexa [IOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUJIKOCTU UJU Tra3e
[TocTynarensHOE U BpamaTeabHOe

14 JIBIDKEHUE a0COJIIOTHO TBEPIOTO Tela. bu6mmoreka [JOK
MowmenT cuibl. [1ne4yo cunbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOro Tena
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMbI MaTEpUAIbHBIX TOYEK. bubmuorexa [JOK
Nmnynbc cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUKEHUE
PaGoTa 1 MOIITHOCTB CHUJIBI.

16 Kunernueckas 3Heprus MaTepuaibHON bubmuoreka LIOK
Touku. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUY €CKOW dHEPTUH

17 [TorennuanbHast IHEPrUs. bubmioreka [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

[ToTennmanbHas YJHEPTUs yIpyro
nepOpMUPOBAHHOH MPYKUHBI.
[TorentmanbHas SHEPrUs TeNa BOIMU3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIE U HENOTEHIIUATbHBIE
cuiibl. CBs3b paboThI
HEMOTEHIIMAJIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKOU
SHEpPrun

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

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
M3MEHEHHEM MEXaHN4eCKOM OHCPIrun
TeJa Ha MPUMEpEe pacTsKEHUs
PE3UHOBOIO XKI'yTa»

20

KonrtponsHas paborta mo reme
«Kunematuka. /{lunamuka. 3aKOHbI
COXpPAaHEHUSI B MEXAHUKE

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep IBUKEHUS U

B3aMMOCH CTBUS YaCTHI] BEIIECTBA.
Moaenu cTpoeHus Ta30B, KUJIKOCTEH
U TBEPABIX TEN

23

Macca monekyn. KonnuectBo
BemiectBa. [locrossHHas ABoraapo

24

TermmoBoe paBHoBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Henscus

HUneanvubiii ras B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOGcomnroTHas TeMIiepaTypa Kak Mepa

26 CpelHEN KMHETUYECKON SHEepruu bu6mmoreka [JOK
JIBUKECHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneitpona

27 3akoH [lampToHa. ['a30BbIE 3aKOHBI
JlaboparopHas pabora

28 «HMccnenoBanre 3aBUCUMOCTH MEXKY
napamMeTpaMu COCTOSHUS
pa3pexeHHOro ra3a»

29 N3onporecchl B Ui€albHOM ra3e U ux bu6moreka [JOK
rpaduueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpenHss sHeprus
TEPMOJIMHAMUYECKOW CUCTEMBI U

30 cnocoOsI e€ m3meHenus. KomuuecTro bubmotexa [JOK
TEMJIOTHI ¥ paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPrUs OJIHOATOMHOTO U/1€aIbHOTO
rasa

31 Bunb! Termonepenaun bubimorexa HOK

https://m.edsoo.ru/ff0c5c36
VY aenbHas TEINIOEMKOCTD BEILIECTBA.
32 KosmdecTBo TemoTsl mpu butamorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teronepenade. AauadaTHbIN Ipolecce

33 [TepBblit 3aKOH TEPMOJIMHAMUKH U €TO bubmorexa [IOK
MIPUMEHEHUE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpatuMocTs mporieccoB B bubmotexa [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

npupoze. Bropoii 3akon
TCPMOANHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunuun aeiictBus u KITJ[ TernnoBoii

bu6moreka [JOK

35 MaIlMHbI https://m.edso0.ru/ff0c600a
36 Huxn Kapuo u ero KITJ]
37 DKonoruueckue npoodaeMbl
TETJIOAHEPT eTUKH
38 O6o0maromuit ypok «MouekymnsipHas bubmuorexa [JOK
¢u3nka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHas pabota no teme
39 «Monekymsipaas puszuka. OCHOBBI bubmorexa [JOK
yHp ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpa3oBaHue U KOH/I€H ALK bubmuorexa IIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGCONIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAXKHOCTbH BO3yXa. HachilmeHHbIH bubmorexa [TOK
Ay B https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucranamueckue u
42 amop(dHbIe Tena. AHU30TPOIHS bubmotexa [JOK
CBOMCTB KpUCTAJLIOB. XKuakue https://m.edsoo.ru/ff0c65f0
KkpucTaiuibl. COBpeMEHHBIE MAaTEPHAITBI
[InaBrieHue U KpuCTAITU3ALUA.
43 VYaenbHas TEIIOTa IIaBICHHUS bu6amorexa [IOK
A ’ https://m.edsoo.ru/ff0c6708
CyOmumanust
bu6mmoreka [JOK
44 % 0
PABHCHHC TELIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. IIEeKTPUY€CKUH bubmoteka IJOK

3apsan. [IBa BU1a 31EeKTpUYECKUX

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
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBOAHUKY, TUBIIEKTPUKHU U

bu6moreka [JOK

46 MTOTYTIPOBOAHUKHU. 3aKOH COXPaHEHUS
YHpOBOA p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOT 0 3apsia
B3aumonencTBue 3apsaoB. 3aKOH
47 Kynona. TouedHbIN 3JIEKTPUY €CKUU bubmorexa TIOK
4 ' P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsik€HHOCTD 31€KTPUYECKOTO
48 nonst. [TpuHOMn cyneprno3unuu bubmmorexa [IOK
ANIEKTPUYECKUX MmoJien. JInuum https://m.edsoo.ru/ff0c6df2
HANPSIXKEHHOCTH
PaGoTa cuit anekTpocTaTHYecKoro
49 noyst. [Torennman. Paznocts bubmorexa TIOK
' ' https://m.edsoo.ru/ff0c6f00
MOTEHIMAJIOB
[IpoBOAHUKYN M TUIIEKTPUKH B
50 3JIpeKT OCTaTUYECKOM nolee bubmorexa [JOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpoOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnekTpoéMkocTh. KoHaencaro
P A P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTD MJIOCKOTO
52 KOHJIEHCAaTOpa. DHEPrus 3apspKeHHOTo bubmorexa [JOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"
[TpuHuMn AECTBUS U IPUMEHEHU €
54 KOH/IEHCAaTOPOB, KOMUPOBAJIHHOI0

ammapara, CTpyHHOro mprHTEpa.
DnexTpocTaTuyeckas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHuE 3JIEKTPOIIpUOOpoB

55

DNEeKTPUUYECKUH TOK, YCIOBUS €r0
cymiectBoBaHuA. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conpotusinenune. 3akoH Oma st
ydacTka [enu

56

ITocnenoBartenbHOE, MapaiesbHOE,
CMEILIAaHHOE COeIMHEHUE
poBOAHUKOB. JIabopaTopHas pabota
«M3ydyeHne cMEeIaHHOTr O COEAHEHUS
pE3UCTOPOB»

0.5

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

57

PaGoTa 1 MOITHOCTP 3JIEKTPUYECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /1715 MOJTHOMU (3aMKHYTOM)
anekTprueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«M13mepenne D/]C ncrounuka Toka u
ero BHYTPEHHET 0 COMPOTUBIICHUS»

0.5

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

59

DJIEKTPOHHAs MMPOBOANUMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTh
COIPOTUBJIEHUS METAJIIOB OT
TemnepaTypbl. CBepXIIpOBOAUMOCTh

60

DIIEKTPUYECKUH TOK B BaKyyMe.
CBoHCTBa JIEKTPOHHBIX ITyYKOB

61

[TonynpoBOHUKHU, KX COOCTBEHHAS U
npuMecHasi IpoBoauMocTh. CBOKWCTBa
p—n-nepexona. [lomynpoBoJHIUKOBEIE
npuOoOpbI

bu6moreka [JOK
https://m.edsoo.ru/ff0c84ae



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

DIIEKTPUYECKUH TOK B paCTBOPAX U

62 pacriaBax 3JIeKTPOJIUTOB. 1 bubmotexa [JOK
DIEeKTPOTUTUYECKAS U CCOITUAITHS. https://m.edsoo.ru/ff0c82ba
DneKTpoIu3
DNEeKTPUYECKUHU TOK B razax.

63 CamocTosITeNbHBIN U 1 bubmotexa [JOK
HECaMOCTOATENbHBIN pa3psaa. MomHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyeckue npudopsl u

64 YCTPOMCTBA U UX IPAKTHYECKOE 1 bubmmoreka LIOK
npumMeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3omacHocTU

65 O06o0mmarmui ypok 1 bubmoteka [JOK
«DNEKTPOJMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponpsHas paboTa o teme

66 «Qnektpocratuka. [TocTosHHBIM 1 bubmotexa [JOK
ANEKTpUYecKuil ToK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEAax»

67 PezepBHblii ypok. KoHTponbHas 1 bubmmorexa LIOK
pabora 1o Teme "DIeKTpoauHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblii ypok. O000maomuil ypok 1 bubmmoreka LIOK
no Temam 10 kiacca https://m.edsoo.ru/ffoc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
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11 KUIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
[
Jlj;n Tema ypoxa Bcero Konrpoavitbie | - Hpakririeckie i[:;:enuﬂ :)Igg)a[;zi:;eenbﬂme
padoThI padoThI pecypen
[TocTosiHHBIE MAaTHUTHI U UX

1 B3anMojelicTBre. MarHuTHOE MOJIE. 1 bu6mmoreka [JOK
Bektop maruutHOM MHAYKIWU. JluHuM https://m.edso00.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MarsauTtHoOE€ 1oJjie NpoBOJAHUKA C

) TOKOM. OnbIT DpcTeaa. 1 bubmotexa [JOK
B3anMopneiicTBue NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopnas pabora «3yueHue 1 1 bubmuotexa [JOK
MAarHUTHOTO MOJIS KATYIIKN ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO MOJISI HA
MpoBOJHUK ¢ ToKoM. Cuna Amrepa.

4 JlaGopartopHas paboTa 1 1 bubmmorexa LIOK
«HcciengoBanue ercTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOIO MOJISI HA

5 JIBUKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubmoteka [JOK
Cuna Jlopenna. Pabota cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpomMarautHas uHAyKuA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. 3/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON



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

nHaykuuu Papages

JlaGopaTopHas pabora
«MccnenoBanue sBiIeHUSA
AJIEKTPOMATHUTHON HHTYKITAW)

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIIEHHE
camonHaykiuu. IJ[C caMOUHIYKITNY.
DHeprusi MarHUTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

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

TexHuueckue ycTporucTBa U UX
MIPUMEHEHUE: TOCTOSIHHbIE MAaIrHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATEND,
YCKOPUTEIHN 3J€MEHTaApHBIX YACTHIL,
WHIYKIMOHHAs Ne€4Yb

10

O6o6maromuit ypok «MaruutHoe
II0JIE. SHCKTpOMaFHI/ITHaSI HWHIYKIUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabota o reme
«MarnuTHoe 1noJe.
DNeKTPOMArHUTHAS UHIYKITUS)

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHBIE MEXaHUYECKHE
kosiebanus. ["TapMoHMueckue
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpaiuenue 3Heprun

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

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHu# rpysa Ha
HUTH OT JITMHBI HUTH U MacChl TPpy3a»

14

Konebatensupii koHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UJealbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus MeXJy MEXaHM4EeCKUMHU U
AIIEKTPOMATHUTHBIMU KOJICOAHHUSIMH

15

®opmyna TomcoHa. 3aKoH
COXpaHEHUs DHEPTUH B UICAITHHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KosneOaHusX. Beiny X /1eHHbIE
MexaHn4yeckue Koaebanus. Pesonanc.
BrinyK/1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIcOaHus

bubmioreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennpir TOK. CUHYCOUIATTbHBIN
MepEeMEHHBIN TOK. MOITHOCTh
MEePEMEHHOr 0 TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIIEE 3HAUEHUE CUJIBI TOKA U
HaNpsKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancpopmatop. [Ipoussoactso,
nepeaayda u norpediaeHue
IEKTPUYECKOU SHEPTUH

19

YCTporCTBO U MPAaKTUYECKOE
MIPUMEHEHUE 3JIEKTPUUECKOI0 3BOHKA,
reHepaTopa MepeMEeHHOro TOKa,
JMHUH 3JIeKTponepenay

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

20

DKOJIOTHYECKHUE PUCKH NIPU
[IPOU3BOJCTBE DJICKTPOIHEPIUU.
KynbsTypa ncnonb3oBaHus
3JIEKTPO3HEPTUU B TOBCEAHEBHONU
KU3HU



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

MexaHn4ecKue BOJHBI, YCIOBUS
pactipoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21 pacrpoCcTpaHEeHUS U JIIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHblie v MPOIOJIBHBIE BOJIHbI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIeKTpOMarHuTHbIE BOJIHBI, UX
23 CBOHMCTBA U cKopocTs. [lIkana brtamorexa [IOK
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U
24 TeJeBUIeHUS. Pa3BuTHE CpeCTB
cBs3U. Paanonokanus
25 KontponeHas pabora «Konebanus u bubmuorexa IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc68
[IpssMonuHeEHOE pacnpOCTpaHEHE
26 CBETa B OJIHOPOJHOM Cpelie. bubmoteka IJOK
ToueyHblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpakeHus ceeta. [loctpoenue Bubmmorexa [OK
B https://m.edsoo.ru/ff0cd4e0
M300paKEHUH B TNIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe
28 BHYTpeHHEeE oTpaxeHue. [IpenensHbin bubmuorexa [IOK
YT0JI TOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEeHUs
29 JlabopaTtopnas pabora «3mepenue bubmotexa [JOK
MIOKa3aTess NPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunsel. [TocTpoenune n3zo0pakeHuit B bubmmorexa [IOK



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
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

smuH3e. DopMysia TOHKOW JIMH3BI.
VYBennueHnne JUH35I

https://m.edsoo.ru/ff0cddle

JlabopaTopHas pabora

31 «MccaenoBanue cBOMCTB
M300pakeHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
39 Oenoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
33 WNurtepdepenmnus ceera. Judpakus bubmuorexa [IOK
cBeta. JludpakinuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue NpuOOpkI U YCTPOCTBA U
yCII0BHA UX 0€30IaCHOT 0 MPUMEH EHUS
['paHuIIBI TIPUMEHUMOCTH
36 KJIacCHUYeCKOW MeXaHuKH. [TocTynaTel bubmotexa [JOK
CHenuaJbHOH TEOPUHU https://m.edso0.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTENBHOCTH OAHOBPEMEHHOCTH.
37 3ame[yieHre BPEMEHH U COKPAILCHHE Bubmioreia LIOK
https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHeprus U UMIYJIbC PENATUBUCTCKON
38 qacTUIel. CBsI3b MAcChI C SHEPTHEH U bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrust MOKOs
KonrtponeHas pabora «OnTHKa.
39 OCHOBBHI ClIelIMaTIBLHON TEOPUH bubmrorexa ITOK

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [Inanka. DHeprus

bu6mmoreka [JOK

40
1 UMITyJIbC poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEOBAHUE
bu6moreka [JOK
41 .0 A.T.
porosperra. Ombire: https://m.edsoo.ru/ffOcffc4
CroieToBa
3akonsl hotoddpdexra. YpaBHEHHE
42 31/1“HLHTeI(£Ha Ji)l(b(bOTOE)(b(IljeKTa brbamorexa [IOK
s ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordpdexra
Jasnenne cBeta. OnbiTh I1. H.
43 JlebeneBa. XUMHUUYECKOE JEUCTBUE bubmrorera TTOK
ACBa- A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTporucTBa U
MIPAKTUYECKOE TPUMEHEHHE:
44
¢dorosnemeHT, poTOoATUHUK,
CoJIHEeUHast OaTapest, CBETOIUOT
45 Pemienne 3amay mo Teme «JIeMEHThI bubmoteka IJOK
KBAHTOBOM OITTUKH https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMmcoHa. OIBITEI
46 Pesepdopaa no paccessHuio o-4acTu bubmorexa HOK
PROpA p t https://m.edsoo.ru/ff0d091a
[InanerapHast Mozenb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYTIaTR! HOpa https://m.edsoo.ru/ff0dOafa
Hznyuenne u noriomieHne (OTOHOB
48 II 1/131:3 €X0JIe aToMa C OI[HE;"O OBHS bubmorexa TIOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl ciekTpoB
BosnHoBbIe cBOMCTBa yacTull. BoHEBI
. bu6moreka [JOK
49 ne bpowiis. KopnyckyinsipHo-

BOJIHOBOW Ayanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYXXJICHHOC U3JIYYCHUC

50

OTKpbITHE PaUOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneiaeHuo coctana
PaOAKTUBHOTO U3ITy4CHHS

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaownicTBa anb(da-, 6eta-, raMma-
u3llydeHus. BiusHue
pasiOaKTUBHOCTHU Ha JKUBbIE
OpPraHu3MBbl

52

OTKpBITHE IPOTOHA U HEWTPOHA.
W3zotonsl. Anbda-pacna.
DJEKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nydyeHue

bu6mnoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3M HYKJIOHOB B SIpE.

S nepubie peakuuu. SAnepHbid
peaxTtop. [IpoOieMbl, mepcreKTHBHI,
HKOJIOTHYECKUE aCIIEKTHI SIACPHOU
SHEPreTUKH

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

54

DneMeHTapHble YacTUIlbl. OTKpPbITHE
mo3uTpoHa. MeTo bl HaOJIIOICHHS 1
perucTpanyu 3JIeMEeHTapHbIX YACTHII.
Kpyraslii cton «®yHaamMeHTalibHbIE
B3anMoJercTBUA. EMUHCTBO
(bu3HYEeCKOW KapTHHBI MUpa»

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

55

Bun 3Bé3gnoro neba. Co3se3aus,
SIPKU € 3BE3MIBI, IUIAHETHI, UX BUAUMOE
newxenne. CotHeyHas cucTEMa

56

Comune. ConmaeyHass akTUBHOCTb.
Ucrounuk s3ueprun ComHIa 1 3BE31



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

S7

3BE3IBI, X OCHOBHEBIC
XapaKTePUCTUKH. 3BE3/bI IITaBHOU
nocJieoBaTeabHOCTU. BHyTpeHHee
crpoenue 38€31. CoBpeMeHHbIE
MPEICTaBJICHUS O TPOUCXOXKIECHUU U
sBomonu CoJHIa U 3BE3]1

58

Muneunsd I1yTe — Hama ["anakTuka.
[Tonoxenue u nerxenne CoaHua B
lanakTtuke. ['anaktuku. YepHoie
JBIPBI B SIpax rajJakTHK

59

Bcenennas. Pa30eranue rajakTuk.
Teopus bonpmioro B3peiBa.
PenukToBoe usnyyenue.
Meraranaktuka

60

Hepemennsie mpobieMbl aCTpPOHOMUU

61

KonTponbHas padora «1eMeHTHI
aCTPOHOMHH U aCTPODUZUKH

62

O6o6mraromuii ypok. Ponb ¢pusnku u
ACTPOHOMMH B YKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIUaIbHON U
ATHYECKOU cepax nesATeTbHOCTH
YyeJIoBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3MKH U aCTPOHOMUU B
COBPEMEHHOW Hay4HOW KapTHHE MHUpa

64

O6o6maromuit ypok. Ponb
¢du3nueckoi Teopun B HOPMHUPOBAHUA
MpeACTaBICHUN 0 pr3mIecKoit
KapTHHE MUpa




O6o6maromuit ypok. Mecro
($u3HYeCKOi KapTUHBI MUpPa B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTaBICHUMN O PUPOJE

66 Pe3epBHbIil ypok. MarautHoe nose. 1
DneKTpoMarHuTHast MHIYKITUS
PesepBubiii ypok. Ontuka. OCHOBBI

67 CIIeIaIbHON TEOPUU 1
OTHOCUTEIBHOCTH
Pezepublit ypok. KBanTtoBas ¢usuka.

68 :‘)Hel\i)eHTbI};I;TPOHOMI/II/I u ! 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpo(u3uKU
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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