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INOACHUTEJIBHAS 3AIIMCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke c yuérom (enepasibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatonuxcs 10—11 kmaccoB npu o0ydueHun
uX (Qu3rke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Tporpamma no ¢usuke coorBercTBYeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAIIPEIMETHBIM pe3yJibTaTaM OOYyYEHHs], a TaKKe
YYUTBHIBAET HEOOXOAMMOCTb peaju3allid MEXKIPEAMETHBIX CBs3ed (QU3MKH C
€CTECTBEHHO-HAYUYHBIMU y4EOHBIMU MIpeIMeTaMu. B Hell onpenensioTcss OCHOBHBIE
LeJIM U3y4eHUsI GU3UKHU Ha YPOBHE CpeIHEro o0uiero oopa3oBaHus, IIIaHUPYEMbIE
pe3yiapTaTbl OCBOEHUS Kypca  (U3UMKMU: JIMYHOCTHBIE, METAlpPEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uke BKIHOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cozaepxaHue yueOHoro npeamera «dusuka» mo rogam oOydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHo00pa3HbIX TEXHOJOTUH B chepe IHEPTEeTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHSI HOBBIX MAaTEpHAJIOB C 33JaHHBIMHU CBOWMCTBaMU U Apyrux. M3ydenwue
(pM3MK1 BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHNUE €CTECTBEHHO-HAYYHOW KapTUHbI
Mupa oOydarommuxcs, B (OpMHpPOBAHHE YMEHUW NPUMEHSITh HAay4YHBIH METOJ
MO3HAHUS NP BBINIOJHEHUU UMY Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBY Kypca pusuku 111 ypOBHS CpeaHEro o01ero 0opa3oBaHus MOJ0KECH
psa e, KOTOpbIE MOKHO pacCMaTpUBATh KaK MPUHIMUIIBI €r0 MOCTPOCHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX Pas3zesioB (DU3MKH, BKIIOYACT Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUU, BEIIECTBE U
oJIe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
(bu3MKYU C pa3BUTHEM O0IIECTBA, & TAKKE C MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU
Y HKOJIOTUYECKUMU TpoOIeMaMH.

Hoes npuxnaonoii nanpaenennocmu. Kypc pusuku npenamnonaraet 3HakOMCTBO
C IIHMPOKHM KPYrOM TEXHUYECKHX U TEXHOJIOIMYECKHX MPHUII0KEHUN HU3Y4EHHBIX
TEOPHUU U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMSI, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus SBIstOTCS Guznueckue Teopuu (popmMupoBaHUE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MIPEICTABICHUSX O IPUPOJIE, TPaHUIAX TPUMEHUMOCTH
TEOPUIL, 111 ONTMCAHKS €CTECTBEHHO-HAYYHBIX SIBIIEHUM U ITPOLIECCOB).

CHCTeMHO-/IeITeIbHOCTHBIN MOAX0 B Kypce (PU3MKH peau3yercs Mpex]ie
BCEro 3a CU€T OpraHu3allMy SKCIEPUMEHTAILHON AESITENIbHOCTH O0Y4aroIIUXCsl.
J1st 6a30BOro ypoBHS Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIAOOPATOPHBIX pabOT, KOTOPbIE B IpOrpamme
no ¢uszuke OOBEAMHEHBI B OOMIMI CHUCOK YUYEHWYECKUX MPAKTHUYECKHX paloT.
Boinenenre B yka3aHHOM TMepeyHE JIabOpaTOPHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISL M OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMU 00pa30BaTEIbHOIO Mpolecca
UCXOs U3 OCOOCHHOCTEH IJIAaHUPOBAHUSI M OCHaIlleHUs kKabuHera usuku. [lpu
3TOM O0O€ecleunBaeTcsd OBJAJCHHE OOYYAIOUIMMHUCA YMEHHUSMU IPOBOAMTH
KOCBEHHBIE W3MEPEHHS, HCCIEAOBAHMS 3aBUCUMOCTEM (PU3NYECKHUX BEIMYUH H
IIOCTAHOBKY OIIBITOB [0 MPOBEPKE MPEIJIOKEHHBIX THIIOTES.

bonpioe BHUMaHuE yIeNsIeTCsl PELIEHUIO PACUETHBIX U KAY€CTBEHHBIX 3aa4.
[Tpu 3TOM M1 pacy€THBIX 3a]1a4 MPUOPUTETOM SIBIIAIOTCA 33J]a4U C SIBHO 33JaHHOMN
(¢u3nuecko MOJENbI0, TO3BOJIAIONIME NPUMEHSITh HW3YYEHHBIE 3aKOHbl U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jiena Kypca, TaK M HUHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. JJisi KaYeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIIAIOTCA 3aJaHUsl Ha
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OOBsICHEHHE TPOTEKaHMUsI (PU3NYECKUX SBJICHUM M MPOIECCOB B OKPYXKAIOIIEH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENTU JJisi CHUTYallud MPaKTUKO-
OPHEHTHPOBAHHOT'O XapaKTepa.

B cootBercTBuu ¢ TpedboBanusmu GI'OC COO k MaTtepralibHO-TEXHUYECKOMY
oOecrieyeHuto yueOHOro mporecca 0a3oBblil ypOBEHb Kypca (PU3MKM Ha YpOBHE
cpenHero oOmiero oOpa3oBaHUs JOMHKEH M3y4aThCs B YCJIOBUSX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAyYHOro IuKiIa. B kabuHeTe PU3NKK TOHKHO OBITH HEOOXOIUMOE
nabopatopHoe O0OpYyAOBaHWE MJi BBIMOJTHEHHUS YKA3aHHBIX B MpOrpamMme 0
bu3MKe YYEHUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALlMOHHOE 000pY10BaHHUE.

JleMoHCTpannoHHOoe 0o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUH C
MOPUHIIMIIOM MUHUMAIbHON JOCTAaTOYHOCTH M OOECIEYMBAET MOCTAHOBKY
NEPEYMCICHHBIX B IMporpamMmMe Mo (U3HKE KIIOYEBbIX JAEMOHCTPALMA IS
UCCIICZIOBAHMUSI ~ U3YyYaeMbIX SBJIEHHH U  TPOLECCOB, HOMIUPHUUYECKUX U
(G yHIaMEHTANbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe 00OOpymOoBaHWE I YUYCHUYECKHX TPAKTHYECKUX paboT
dopMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOywaromuxcs. TemaTHdeckue KOMIUICKTHI
71a00paTOpHOr0 O00OpPYAOBAHUSI JOJDKHBI OBITh IOCTPOCHBI HAa KOMILIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX U IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJE LIU(POBBIX JTAOOpATOPHIA.

OCHOBHBIMH HEJISIMHA U3y4deHUsT (PU3UKU B OOIIEM 00Pa30BaHUU SBIISIOTCS:

e (opMupOBaHHE HUHTEpeca U CTpeMJEHHUS OOydarolUuXCsl K HaydHOMY
W3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTC/UICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE NMPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (HOpMUPOBaAHUE
MCCIIeIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opMHUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHUSI MaTepPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opMupoBaHHE YMEHUN OOBSICHATH SBJICHUSA C HCIOJIb30BAaHHUEM
bu3MUecKUX 3HAaHUHM U HAYYHBIX J0Ka3aTEIbCTB;

e (opMupOBaHHE TPEICTaBICHUNA O pONM (U3UKHU IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHA.

JlocTmkeHne 3TUX Lened oOecreurBaeTcs pEIIeHUEM CIEAYIOIIMX 3a7ad B

npoliecce U3ydeHus Kypca (pU3uKy Ha YpOBHE CpPEAHEro 00IIero 00pa3oBaHus:

e MpUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIINX PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOUAs MEXaHHWKY, MOJEKYISAPHYIO (DUBHKY,
AJIEKTPOUHAMUKY, KBAHTOBYIO (DU3HKY U SJIEMEHTHI acTPO(DU3UKY;



e (opmupoBaHre yMEHUW TPUMEHATH TEOPETUUYECKUWE 3HAHUS IS
OoOBbsicHeHUs (DU3MYECKUX SIBICHUM B TMPUPOJAE M JJS NPUHATHUSA
MIPAKTUYECKNX PELICHUH B IIOBCEIHEBHOM KU3HU;

e OCBOGHHE CIIOCOOOB pEHICHHsS pa3IMYHBIX 33Jad C SIBHO 3aJaHHOMN
bu3nuecko MOJAENbI0, 3aJay, MNOAPA3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3anue PU3NYECKON MO, aICKBAaTHON YCIIOBUSIM 3a/1a4U;

e TMOHUMaHUE (UBMYECKUX OCHOB W TPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJAJICHHUE METOJaMHU CaMOCTOSITEIbHOIO MJIAHWPOBAHUS U MPOBEACHUS
bu3nyecKuX SKCIEPUMEHTOB, aHajM3a M WHTEpIpeTanuu HWH(OpMaIuy,
OIPEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YIbTaTa;

e CO3JJaHUE YCJIOBUM NJISi Pa3BUTHSA YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusydyenue ¢usuku (06a30BbIi ypOBEHb) HAa YPOBHE CPEIHEro OOIIEro
oOpazoBanust orBoauTcst 136 vacos: B 10 kiacce — 68 vacoB (2 yaca B HE/IEIIO), B
11 xmacce — 68 yacoB (2 4aca B HEJIEIIIO).

[Ipennaraemseiii B mporpamme 1o (U3UKE TMEpeueHb Ja0OpaTOPHBIX U
MPaKTUYECKUX padOT SBIAETCA PEKOMEHJOBAaHHBIM, YYUTENb JIE€JIAeT BBIOOP
POBEJICHUST JIA0OPAaTOPHBIX pabOT W ONBITOB C YYETOM HWHJIMBHIYaJIbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Posb 3kcriepruMeHTa U TEOPUHU B MPOLECCE MO3HAHUS TPUPOIBI. DKCIIEPUMEHT
B (hu3HKe.

MonenupoBanre (GU3NUECKUX SIBICHUN W TporeccoB. HaydHbie THMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

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

Jlemoncmpayuu

AHanoroBele U UHMGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHHE. OTHOCHTEIBHOCTb MEXAHMYECKOTO JIBH)KCHMS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHE MaTepUAbHOM TOYKH, UX MPOECKIUU HA OCH CUCTEMBI KOOpPJIWHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMs, MYTH U TMepeMelleHHUs
MaTepHaJIbHOM TOYKH OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmHeliHoe nBHKEHUE. [|BHKEHNE MATEPUAIBHON TOYKH 110 OKPYKHOCTH
C HOCTOSIHHOW IO MOAYJIIO CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JINHEWHAsA CKOPOCTD.
[lepuon u yactora oOpaiienus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBUKEHUE CHAPSIOB, IENTHbIE U PEMEHHBIE NIEpeJadH.

Jlemoncmpayuu

Mopnens cucteMbl OTCYETA, WIUIFOCTPALNS KUHEMATHYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBaHue ABMKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Te B BO3YX€E U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmionenne aBukeHUs Tena, OpPOLIEHHOTO MOJA YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

Harmnpasienne cCkopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIIbHBIE PABHBIE IPOMEXKYTKA BpPEMEHHU IIPU PAaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoii 3akon HetotoHa s
MarepuaibHON TOUKHU. TpeTnil 3akoH Hbl0TOHA [ MaTepralibHbIX TOUEK.

3akoH BcemupHoro Tsarorenus. Cuna Tskectu. llepBas kocmuyeckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoibxeHus, kauenus). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. [lnedo cunbl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
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 yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuui sxcnepumenm, nabopamopHvle pabomuol

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbc cuiabl U MU3MEHEHUE HUMITyJibca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM Touku. Teopema 00 HW3MEHEHUU
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nedhopMUpOBaHHON MpYyKUHBI. [loTeHIIMaNbHas SHEPrys Tena BOIU3U MOBEPXHOCTH
3eMIn.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEIMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW IHEPTrUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHSI MEXaHUYECKOU JHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIA MTUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeaktuBHOE IBUKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

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

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkeHue. Auddys3usa. Xapakrep HBHKEHUS H
B3aMMOJICVCTBHSl 4YacTHUI] BellecTBA. Molenu CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuna. ['a30Bbie 3akoHbI. ¥YpaBHeHue MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO3/lyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U cTIOco0bI €€ n3MeHeHus1. KommuecTBo TermnoTel u pabora. BHyTpeHHssI
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

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

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruv B TEMJIOBBIX MamuHax. KoadduuueHT mnose3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



Texnuueckue yCTpOHCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIONUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH SHEpruu Tena MpU COBEPLICHUH PaOOThI: BBLIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN SHEPIUU (TEMIIEPATYpPBI) TEJIA MPU TEIIoNepeaaye.

OnbIT 0 a1Ma0aTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3IYILIHBIM OTHUBOM ).

Monenu nmapoBoil TypOUHBI, IBUTaTelsi BHYTPEHHETO CrOpPaHMsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

N3mepenune ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Dazoasvie nepexoonvt

[TapooOpa3oBanue u koHaeHcarus. Vcnmapenune u kumenune. AOCOMIOTHAS U
OTHOCHUTENIbHAsI BIAXXHOCTh BO3AyXa. HacelleHHbI mnap. YnaenpHas Terjiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe teno. Kpucrammueckue u amoppHbie Tena. AHU30TPOINS CBOMCTB
kpuctaioB. JXunkue kpucramsl. CoBpemMeHHblE MaTtepuaibl. lliaBienue wu
KpUcTal3anus. Y AesbHas Teriora miasieHus. Cyommmanus.

YpaBHEeHHE TEIJIOBOro OaaHca.

TexHuyeckue ycTpoiicTBA M NPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAITOPUMETP, TEXHOJIOIMHU NOJY4YE€HHUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HaCHIIICHHBIX MapOB.

Kunenue npu noHuXKeHHOM JJaBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaOmronenune HarpeBanust 1 MaBiIeHUs KPUCTAIUIMYECKOTO BEIIECTBaA.

JleMoHCTpalys KpucTaioB.

Yuenuueckuii osxcnepumenm, rabopamopnule padbonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. diekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DJIeKTpu3anys Tell. DIEKTPUUECKUH 3apsl. J[Ba BU1a SIIEKTPUUECKHUX 3aPsJIOB.

[IpoBOAHWKM,  JOUAJIEKTPUKA U  MOJYNPOBOAHUKH. 3aKOH  COXpPAaHEHUS
AJIEKTPUYECKOTO 3apsaa.

B3aunmopeiictBue 3apsiioB. 3akoH KynoHna. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
DnekTpuueckoe 1mone. Hampsxk€HHOCTh  3iexkTpuyeckoro mnonis. [IpuHuwun
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CYNEPIIO3ULUN BJEKTPUUYECKUX TOoNel. JIMHNM HanpsHKEHHOCTH 3JIEKTPUYECKOTO
1OJIA.

Pabota cun anekTpocraruueckoro noiis. [lorenmuman. Pa3HocTs moTeHInanos.
[IpOBOHUKM M OUBJIEKTPUKU B BJIEKTPOCTATUYECKOM IToie. Jludiekrpuyeckas
IIPOHUIIAEMOCTb.

OnexkTpoéMKoCcTh. KoHaeHcaTop. DIIEKTPOEMKOCTh MIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M NPUHLINMN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAIN
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

DJIEKTPUYECKUM TOK. YCJOBHUSI CYHIECTBOBAHMS DSJICKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIECTBA.
[TocnenoBarenbHOE, NapAJLIEIBLHOE, CMEIIAHHOE COEAUHEHUE ITPOBOIHUKOB.

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

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma /1Jis1 OJIHOM (3aMKHYTOM ) 3JIeKTpruecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DJIEKTPOHHAss ~ NPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast MIPOBOAUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoza. IlomynpoBogHMKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.
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OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTb COIPOTUBIICHUS LMJIUHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI,
IJIOLIAH MTONIEPEYHOrO CEYEHUS U MaTEpHaIa.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

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

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OnHOCTOPOHHSASI TPOBOAMMOCTD THOAA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 3JeKTpOABMXKYIIEH CUJIBI UICTOYHMKA TOKAa M €ro BHYTPEHHErO
CONPOTHUBIICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

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

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuka: pelieHHEe CHCTEMbl YpaBHEHUH, JHUHEWHas (QyHKIuS,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexannyeckoe ABMKEHHUE B KUBOW mpupoze, Auddysus, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASA Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U T'a30B,
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JJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLIMALIUS,
rajbBaHUKa.

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

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, NOAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHJIULIMOHEP, TEXHOIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajoB, B TOM YHCJIE HAHOMATE€pUaiaoB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noJe. INeKMpPOMAZHUMHAA UHOYKYUA

IlocTostHHBIE MarHUTBL. B3auMoencTBHE TOCTOSHHBIX MATHUTOB. MarHuTHoOE
nosie. Bektop MarauTHOM MHAYKIMU. [I[pyHIMI CyNIepro3uIMA MATHUTHBIX ITOJIEH.
JIunnn ™MaramuTHOM wWHAYKUMHM. KapTuHa JIMHUMM MarHUTHOM WHAYKIUW TOJIA
IIOCTOSTHHBIX MarHUTOB.

MarnutHoe TIONIE TPOBOAHMKA C TOKOM. KapThHa JMHMM WHIYKUWAH
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzauMoaencTeue nmpoBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOAyJib U HaIpaBiieHUE. J[BUKEHUE 3apSKEHHON YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
UHIYKIUU. OJEKTPOJABIKYINAs CWIA HMHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanest.

BuxpeBoe »3yeKTpUYECKOE mMoJie. OIJIEKTPOABHKYIIAs CUJIa 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.
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TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: II0CTOSTHHbBIE
MAarHuThl, JJEKTPOMArHUTBI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTUL, NHAYKIITMOHHAS I1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM TOJIEM.

JIvHnKM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmopenicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

HeiictBrue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2eKTPOMArHUTHOW MHAYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTD DJIEKTPOJBHIKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH U3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, rabopamopnvle padbonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBanne IeUCTBUSA ITOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW HHAYKIUU.

Paszgea S. KosieOanust ¥ BOTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOMHBIE  MEXaHWYECKHE  KojeOaHWUS.
I'apmonunueckue konebanus. Ilepuon, vactora, ammumaryaa u ¢asza kojieOaHuil.
[IpyxvHHBIN MasTHUK. MaTeMaTU4eCKU MasiTHUK. Y PAaBHEHHUE TapMOHUYECKUX
kosnebanuii. [IpeBpailienre sHeprun Mpy rapMOHUYECKUX KOJIEOAHUSX.

KonebGarensubrii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
UJCaIbHOM KOJEeOATeTbHOM KOHTYpe. AHAJOrUsi MEXKIY MEXaHWYEeCKUMHU U
AIEKTPOMAarHUTHEIMU KoneOanusiMu. @Popmyna Tomcona. 3akoH CoOXpaHEHUS
SHEPTUHU B UJICaTTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHue 0 3aTyXaroUux KojieOaHUsX. BhIHYKEHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BeIHYX€HHBIE 3JIEKTPOMAarHUTHbIE KOJIE€OaHHUS.

[lepemennblii  TOK. CHHYCOMJAJNbHBIA MEPEMEHHBI TOK. MOIIHOCTh
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHUE CHJIBI TOKa H
HaIPSIKEHUS.

Tpancdopmarop. [IpousBoncTBo, mepenaya U NoTpedIIeHUE IICKTPUUECKON
SHEPruu. DKOJOTHYECKHE PUCKU MPU MPOU3BOJCTBE dJeKTpodHepruu. KympTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCEAHEBHOM KU3HHU.
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TexHnueckne yCTpONCTBA M NPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPUUECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUU 3JIEKTPONepeIay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMbl (MIPYKUHHBIA WU
MaTeMaTUYECKUN MasTHUK).

HaGmronenue 3aTyxaromux Kojae0aHui.

HccnenoBanue CBOWCTB BHIHYKICHHBIX KOJICOAHUH.

Hab6mronenue pesonanca.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIPSDKEHUS! OT BPEMEHHU) AJis
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mpu MOCIENOBATEILHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTH M KOHJEHCATOPA.

Mogenb TMHUYU 3IEKTPONepeIayuu.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

HccnenoBanne 3aBUCUMOCTH MEPUOAA MalbIX KOJIEOAHHMN I'py3a HAa HUTU OT
JUTMHBI HUTU U MacChl Tpy3a.

HccnegoBaHue epeMeHHOro TOKa B IIENHU U3 MOCIEA0BATEIbHO COCTUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

MexaHnnyeckue BOJIHBI, YyCJIOBUA pacnpoctpanHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHuss M JJuHa BOJHBL. IlomepeuHble W MPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u qudpaxiius MEXaHUIECKUX BOJTH.

3Byk. CrkopocTh 3ByKa. ' poMmkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHSI M3IYyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtauus BektopoB E, B, V B anexkrpomaruutHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIICHUE, MOJISApU3aIs, TUQPpaKiius,
untepdepennnsi. CKOpOCTh dJEKTPOMATHUTHBIX BOJIH.

[[lkana 3NEKTPOMAarHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIICH CpeIbl.

TexHuueckrue yCTpOMCTBAa W MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIbTPa3BYKOBAasl AMArHOCTHKAa B TEXHUKE W MEIMIIMHE, pPajaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPAHEHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOYHHK 3BYKa.

Habmronenre oTpaskeHus U MPETOMIICHU ST MEXaHUYECKHUX BOJIH.
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Hab6monenne uarepdepenHiinu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenre cBA3M I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYIOM H
4acTOTOM KOJIeOaHUH.

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHUE,
noJisipu3anus, nudpakis, nHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsgaMoIMHENHOE pacIpOCTpaHEHUE CBETAa B
OHOpOAHOM cpene. JIyd cBera. ToueuHBIN UCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKajie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBETa. AOCONIOTHBIN MMOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroja MOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. ClnoxHbIN cocTaB 6enoro ceera. L[Ber.

Cobuparoiue u paccenBaronive JMH3bl. ToHkas muH3a. DokycHOE paccTosHME
Y ONTHYECKasl cuja TOHKOW JMH3BIL. [locTpoeHne n3o0paxkeHuii B coOuparomux u
paccenBarolux JuH3aX. Popmysia TOHKOM JIMH3bL. Y BEJIMUEHUE, TABAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenums cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB M MHUHHUMYMOB B HMHTEp(EpEeHLHOHHOM
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuust cera. JudpaxkimoHHas pemérka. YClIOBHE HAOIIOACHUS
[JIaBHBIX ~MAaKCUMYMOB MpU TNaJCHUM MOHOXPOMAaTHYECKOro CBETa Ha
Tu(hPaKIIUOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢doroanmapaT, MNPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJIECKOM, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJIIPOU/I.

Jlemoncmpayuu

[IpsAMONMHENHOE PACHpPOCTPAHEHUE, OTPAKEHHE W TIPEJIOMIIEHUE CBETA.
OnTuyeckue npuoOpBkI.

[lonHoe BHyTpeHHEE OTpakeHne. Mozelb CBETOBOAA.

HccnenoBanue cBOMCTB U300paKeHUH B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEIECKOTIA.

Hab6monenne uaTepdepeHIium cBeTa.

Hab6monenue nudpakiuuu cBeta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue crekTpa ¢ MOMOIIBIO TPU3MBI.
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[Tomyuenue criekTpa ¢ MOMOLIBI0 TU(PAKIIUOHHON PEIIETKH.
HaOmronenue nonsgpuzanuu cBera.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomul
M3MepeHne nmokasaresis MpeoMIIEHUS CTEKIIA.
HccnenoBanue cBONCTB M300paKEHU B JIMH3AX.
Hab6mronenne nucnepcuu cBera.

Pa3nen 6. OcHOBBI ClIeNMAJIBLHOM TEOPUU OTHOCUTEIBHOCTH

['panuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynartsl crienuanbHON
TEOPUU OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETAa B BAKYyME,
MPUHLKI OTHOCUTEIBLHOCTU DUHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU U COKpAICHUE
JUTMHBI.

DHeprus U UMNYyJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MaccChl C YHEPrUei U UMIYJIbCOM PEIATUBUCTCKON YacCTHUIIbl. JHEPIrus
MOKOSI.

Pasnen 7. KBanroBas pusuka

Tema 1. dnemenmol K6AHMOBOIU ONMUKU

®ortonsl. ®opmyna [lnanka cBa3u sHEprun HOTOHA C €r0 YaCTOTOU. DHEPrUs
U UMITYJIbC (DOTOHA.

OtkpeiTue u uccnenoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3aKoHbBI
dotorpdekra. YpaBHenue DuHmuTeriHa 1 horodddexra. «KpacHas rpanuiiay
dbotorpdekra.

JaBnenue ceera. OnpiTel 1. H. JleGenena.

XUMHUUYECKOe NeCTBHUE CBETA.

Texnuyeckne yCTpOWCTBA M TPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
doTonaTuuk, coaHeuHas 6arapesi, CBETOIUO.

Jlemoncmpayuu

®otoadheKT Ha YCTaHOBKE ¢ IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTtodrddekra.

Cseronnoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopra 1o paccessHuio o -4acTHII.
[Inanerapnas mogmens aroma. llocrynmatel bopa. W3nyduenue u mnorsomieHue
(OTOHOB TpU MepexoJe aroMa C OJHOTO YPOBHS SHEpPruuM Ha Apyrou. Bumsl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJOPOa.
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BonHoBbIe cBoOMicTBa yactull. Bomubl ne bpoiiniga. KopnyckyispHO-BOIHOBOM
yalli3M.
CHOHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.
TexHnueckne YCTpPOWCTBA W MPAKTUYECKOE IPUMEHEHHUE: CHEKTPaIbHBIN
aHau3 (CIEeKTPOCKOMN), Jia3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Ornpenenenune JJIMHBI BOJIHBI J1a3epa.
HaOmonenmne nuHeiuaTbix CEKTPOB U3TyUCHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul
Habmronenne nmuHelyaToro CreKTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pezepdopaa o onpeaenenno cocraBa paauoakTUBHOTO
m3nyuenus.  CBoiictBa  ambda-, Oera-, TamMMa-u3nydeHus.  Biusaue
PaaNOaKTUBHOCTH Ha KUBbIC OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens sigpa ['eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M3oronsr.
Anbda-pacnaa. ODJIEKTpPOHHBIM W TIO3UTPOHHBIM Oerta-pacmaa. [amma-
U3JIydeHHE. 3aKOH PaJMOAKTUBHOIO pacmaja.
DOHeprus CBA3M HYKJIOHOB B sizipe. SlnepHbie cuibl. [ledekt maccel aapa.
S nepuble peakuuu. JleneHue u CUHTE3 €.
Snepnsiii peaktop. Tepmosimepubiii cunTe3. [IpobOiieMbl UM TEPCHEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKHUE aCIIEKThI SIAEPHON SHEPrEeTHKHU.
DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HAaOJIFOIEHUS U PETMCTPALUU SJIEMEHTAPHBIX YaCTHL.
®dyHnnaMeHTanbHbIE B3auMOAEHCTBUA. EAMHCTBO pu3ndeckol KapTUHBI MUpA.
TexHnueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
BunbcoHa, siaepHsblii peakTop, aroMHast 6omoa.
Jlemoncmpayuu
Cu€TurK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii oxcnepumenm, rabopamopnvle pabomuwl
HccnenoBanue TpeKoOB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHN

Otansl pa3BUTHs acTpOHOMUHU. [IprKIIanHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.
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Bun 3Bé3nHoro Heba. Co3Be3qusi, sipKue 3BE3[bI, IUIAHETHI, MUX BHUIAMUMOE
JBUKEHHUE.

Conneynas cucrema.

Connue. ConHeuyHas akTuBHOCTh. Mcrounuk sHepruu ConHUA M 3BE3L.
3BE3BI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(marpamMma «CIEKTPAJIbHBIA KJIAcC —
CBETUMOCTB». 3BE3/bI IJIABHOW IOCIEAOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTbY JUIA 3BE3J IJIaBHOM II0CJIENOBATENLHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOXKICHUHU U 3Boirounu CosHIa U
3BE3/. DTaNbl )KU3HU 3BE3I.

Muieunsiii I[Tyte — Hama ["amaktuka. [lonoxxenue u nBukenue CosiHIa B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuku m xBaszapel. YEpHBIE ABIPBI B sapax
TAJIAKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pa3oeranue rajakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe nsnydyenue.

MacmrabHas ctpykrypa Beenennoil. MetaranakTuka.

Hepeménnpie mpobiemMbl aCTPOHOMHUHU.

Yuenuueckue nabmooenus

HaGmronenuss HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHUEM KOMITHIOTEPHBIX
MPWIOXKEHUIN JJI1 ONpe/leJIeHUs MOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be3ausl CEeBEPHOro MONYLIApHs U SIPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

Oo6o0maree NnoBTOpEeHNE

Ponpr Qusuku u acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COLIMAIbHOM M ATUUECKOM chepax AesTeIbHOCTH YeIO0BEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMUU B COBPEMEHHOW HAyYHOW KapTHHE MHUPA, pOJib (U3HUUECKOW TEOPUU B
(dbopMUpOBaHUU MPEACTABICHUN O PU3NUECKON KapTUHE MUPA, MECTO (PHU3UUECKOI
KapTHHBL MHpa B O0IEM psAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEICTABIEHUN O MPUPO/IE.

MexnpeaMeTHbie CBA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocCyIiecTBISIETCS ¢
Y4E€TOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX CBS3€H C KypcaMH MaTEMAaTHKH,
OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaYy4HOIO
MO3HAHUS: SIBIICHUE, HAy4yHbIM (akT, runores3a, (u3nyUecKkas BEIMYMHA, 3aKOH,
Teopusl, HAOII0ACHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pEUIEHUWE CUCTEMbl YPaBHEHHWM, TPUIOHOMETPHUUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbI M MX IMPOEKLUHWH HA OCH KOOPAMHAT, CIIO)KEHUE BEKTOPOB,
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IPOU3BOAHBIE AJIEMEHTApPHbIX (QYHKIMHA, NpPU3HAKM NOJ00US TPEYroJbHUKOB,
oIpesieJIeHHE IJIOAIN IIIOCKUX PUryp u o0bEMa Ted.

buonozus: snekTpudecKue SBICHUS B JKUBOM INPUPOAE, KOJeOaTEIIbHbIE
JIBHKECHUSA B JKMBOM IIPUPOJE, ONTUYECKUE SBJICHUS B )KMUBOW IIPUPOAE, ACHCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAININYECKAsA CTPYKTypa TBEPIBIX
TEJI, MEXaHNU3Mbl 00Pa30BaHUs KPUCTAIUIMUECKOHN PEIETKY, CIIEKTPAIbHbIN aHAJIN3.

leocpaghusa: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX PV,
(doTrochEMKa 3eMHON MTOBEPXHOCTH, MPEACKa3aHUE 3eMIIETPSICEHU .

Texnonocus: JIAHAM DJEKTPOIIEpEAad, TIEHEpPaTop IIEPEMEHHOr0 TOKa,
JJIEKTPOABUIaTENb, WHAYKIMOHHASA II€Yb, Paaap, pPagHONPUEMHUK, TEIEBU3O0D,
anteHHa, tenepoH, CBU-meub, mMpoEKIMOHHBIM ammapaT, BOJOKOHHAs OMNTHKA,
COJIHEUYHas Oarapest.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNbTAThl OCBOECHUS yueOHOro npeameTa «OU3nKa» JOJKHBI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJIULIMOHHBIM LEHHOCTSIM POCCUMCKOro OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULMN 00YYaOIErocs Kak aKTUBHOIO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPAaTHYECKUX EHHOCTEM;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO1IecTBa, y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHOW OpraHU3allly;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) IaTPUOTHYECKOr 0 BOCTUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUMCKOM IpakIaHCKON UIAEHTUYHOCTH, ATPUOTU3MA;

LIECHHOCTHOE OTHOLICHUE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSIM
POCCHUUCKUX YIEHBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITHTAHMSA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEICHHS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYAaIlMI0O U MPUHUMATH OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
JESITEIIbHOCTUA YYEHOTO;

OCO3HAHUE JIMYHOT'O BKJIA/1a B IOCTPOCHUE YCTOMYUBOIO OYIYILEro;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
IpUCYIIEro (PU3NYECKOU HAYKE;

5) TpyaoBOro BocnuTaHusi:
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MHTEpPEC K pas3lIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu u peann3oBbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3HKY HA TPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rH4eCKOro BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh DKOJIOTUYECKONW KYJIbTYPbl, OCO3HAHHE TJIOOATHLHOTO
XapakTepa dKOJIOTHICCKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYIKAIOILIEH Cpelle HA OCHOBE
3HAHHUS LeJIed YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA,

paciiupeHue OIbITa JASSTEIBPHOCTH JKOJOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 110 (PU3HUKeE;

7) HEeHHOCTH HAYYHOI' 0 TIO3HAHUSL:

chOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEATeIhHOCTH, TOTOBHOCTh B IIPOIIECCE
H3ydeHUsT GU3UKHN OCYIIECTBIIATH MPOCKTHYIO M UCCIIEAOBATEILCKYIO NeATCILHOCTD
WHIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IMo3naBarTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA
ba3oBbIe JJornueckue 1eMCTBUA:
CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpEAeNATh LETU JAESITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
TOCTYIKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTM M MPOTHBOPEYUST B  pacCMaTpPUBAEMBIX
(bU3HIECKUX SIBICHUSX;
pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI C YU4ETOM aHalM3a MMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTbD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM 1€ITETbHOCTH;
KOOPJIMHUPOBATh U BBIMOJIHSITEH padOTy B YCIOBUSIX PEATLHOT0, BUPTYAIbHOTO
¥ KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBble nucciienoBareibcKue 1eiicTBUSA:
BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUYEBBIMH TOHATHUSMHU W METOJAMHU
(bu3nuecKon HayKu;
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BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACPXKAHUS, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3W M aKTyallU3UpOBaTh 3amadvy,
BBIJIBUTaTh TUIIOTE3Y €€ PELIeHHsI, HAaXOIUTh apT'yMEHTHI JIsl J0Ka3aTeIbCTBA CBOMX
yTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTSPUU PEIICHHUS,

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHUS 1O (Qu3uKe B MPAKTHYECKYIO 00JacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

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

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

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMH TMOJy4yeHUS MHPOpMaLMK (HPU3HUECKOTO COACPNKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpencTBa  MHGPOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a71a4 ¢ COOJTIOICHHEM TPeOOBaHUI Y)PTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M ITHYECKUX HOPM, HOPM HUH(OOPMAIIMOHHON
0e30MmacHOCTH;

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

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBIISITh OOIIIEHHE HA YPOKaxX (PU3UKU U BO BHE-YPOUHOH J1€ATEIbHOCTH;
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pacmo3HaBaTh NPEANOCHUIKM  KOH(IMKTHBIX CHUTyallud ©  CMAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JaraTb CBOK TOYKY 3PEHHUS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAJIbHOU
paboTHI;

BBIOMpaTh TEMAaTHUKy W METOJBl COBMECTHBIX ACHCTBHM C y4&TOM OOIMIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KI0T0 YJIEHA KOJJICKTUBA,

NPUHUMATh [EJIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacnpeiensaTh POJu C YYETOM MHEHHM YYaCTHUKOB, OOCYXAaTh pPe3yJabTaThbl
COBMECTHOM pabOThI;

OIICHMBATh KAYECTBO CBOET0O BKJIa/Ia U KaXXJ0I0 Y4aCTHUKA KOMaHIbl B OOITUIN
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpelIaraTb HOBBIE TMPOCKTHI, OLEHUBATH HJAEU C TMO3UIHUA HOBHU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKOW 3HAUUMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETUYECKOE TMOBEICHUE B Pa3IUYHBIX
CUTYAITUSX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHUE, OBITh MHUITUATUBHBIM.

PerynsiTuBHbIe YHUBepPcaibHbIEe YueOHbIe 1elicTBUsA
Camoopranmzanmusi:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESITEILHOCTh B 00JACTH
GU3MKM W acCTPOHOMHH, BBISABISATH MPOOJIEMBI, CTaBUTh H (OPMYIUPOBATH
COOCTBCHHBIC 3aa4H;

CaMOCTOSITEJTIbHO COCTaBJIATh IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl C YYETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTEHHUI;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKi Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUN;

JeNnaTh OCO3HAHHBIA BBIOOP, apryMeHTHPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSABJICHUIO JSPYIUIHUA B 00JacTU
(GU3HUKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEeIbHBINA U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

JIaBaTh OIEHKY HOBBIM CHUTYaIlUsiIM, BHOCUTb KOPPEKTUBHI B JIEATEIHLHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
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BJQJIETh  HABbIKAMM  TO3HABATEIbHOM  pediekcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICTUTEIBHBIX TMPOIECCOB, HMX pPE3yIbTaTOB U
OCHOBAHUI;

HCIIOJIb30BaTh MPUEMBI peIIeKCUH IS OLIEHKH CUTYyalluH, BHIOOpa BEPHOIO
peIIeHNUS,

YMETh OIICHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHIEHUS MO HX
CHUXEHUIO;

MPUHUMATh MOTHBBI W apTryMEHTHl JPYTHX TPU aHAJU3e pPe3yJIbTaTOB
NeSITeNTbHOCTH;

MPUHUMATh ce0s, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apTyMEHTHl JPYTUX TPU aHAJIU3€ pPe3yJIbTaTOB
NeSITeNHbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO JAPYTHX HA OLIUOKH.

B mpomiecce nocTrKeHNsI TMIHOCTHBIX PE3YJITaTOB OCBOCHHS TIPOTPAMMBI TI0
buzuke 1 YpOBHS cpeaHero oOmiero o0pa3oBaHHS Yy OOydaromuxcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEOIaratouiA
c(hopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOILIMOHATBHOE
COCTOSTHHE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHAIBHOU CEpHI,
OBITH YBEPEHHBIM B ce0e€;

CaMOpPETYJMPOBAHMS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHE TPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBEJIEHHWE, CIOCOOHOCTh aJalTUPOBATHC K
AMOITMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIOMICH CTPEMIICHUE K JOCTHOKCHHIO IEIH U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh HCXOJS U3 CBOMX
BO3MOXKHOCTEH;

AMIIATHH, BKIIOUYAIOMIEH CITOCOOHOCTh MOHUMATh AYMOITMOHAILHOE COCTOSTHHE
IPYTUX, YYUTBIBATH €ro TPH OCYIIECTBICHUU OOIICHHsS, CIOCOOHOCTH K
COUYYBCTBHUIO U COIEPEIKUBAHUIO;

COIMATTLHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BHICTPANBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3periaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K koHiy 00y4yenust B 10 kjiacce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaIOIIUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPAx pojib U MECTO (Pu3UKu B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4YHOM KApTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B TPAKTUUECKOU AEATEIbHOCTH JIFOICH;
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VUUTBIBATh TPAHUIBI MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJIETei:
MaTepualibHasg TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, a0COJIIOTHO TBEPIIOE TENO,
WJICAUTbHBIN Ia3, MOJACIH CTPOEHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHun PU3NYECKUX 3a71a4;

pacno3HaBaTh (pu3nuecKue SBICHUS (MPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISPHO-KMHETUYECKOW TEOpUU CTPOCHHMS BEIECTBA U
ANEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHENHOE JBUKEHUE,
cBOOOAHOE TAaJEHUE TeJl, BHXKEHUE N0 OKPY)KHOCTH, MHEPLHMS, B3aUMOJICHCTBUE
Ten, Auddy3usi, OPOYHOBCKOE JBHKEHUE, CTPOCHHUE >KUJKOCTEH M TBEPIBIX TEd,
U3MEHEHHEe 00bEMa Tell MPU HarpeBaHUM (OXJIaXKIEHUM), TEIMJIOBOE PaBHOBECHE,
UCIIapeHUe, KOHJIEHCAIUs, IUIABICHHE, KPUCTAJUIM3ALMS, KHUIIEHHWE, BIIAXKHOCTb
BO3/yXa, NOBBIIIEHNE NABJICHUS ra3a IPH €ro HarpeBaHHM B 3aKPBITOM COCYJE,
CBA3b MEXIYy IapamMeTpaMy COCTOSIHUS Ta3a B M30IPOLECccaX, dJICKTpHU3aLUs Ted,
B3aMMOJCHCTBHE 3apSAI0B;

ONKCHIBATh MEXAHWYECKOE ABUKEHUE, UCIONIb3Ys (U3HMUECKUE BEITUYMHBI:
KOOpAWHATa, MyTh, IEpPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CuJa,
HMMITYJIbC T€Jla, KNHETUYECKasl SHEprus, NOTCHLIHAbHAsA SHEPIusi, MEXaHUYeCKas
paboTa, MexaHM4YecKas MOIIHOCTh; NPU ONUCAHWUU TMPABWIBHO TPAKTOBATh
(U3MYECKUIl CMBICT MCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYECHHS] W €IUHULBI,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C JAPYTUMH
BEJMYMHAMU;

OMUCHIBATh HW3YyYEHHbIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SIBJICHMUS,
UCTIONB3Yysd (PU3NUYECKHE BEIWYMHBL: JAaBICHHUE Tasza, TeMIeparypa, CpeaHsis
KMHETHYECKasi HEPIrusi XaoTHUECKOro JABUKEHUS MOJIEKYJ, CpeAHEKBaIpaTHUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsISI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOr0 JEHCTBUS TEMJIOBOrO JBUTATENs; MpPU OMNHMCAHUU
MPaBWJIBHO TPAKTOBaTh (DU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIWYWH, UX
00O3Hau€HUsT U €IWHHULBL, HaXOAUTh (OPMYJbI, CBI3BIBAIOIIUE JTAHHYIO
(bu3MYECKYI0 BEIMYUHY C IPYTUMU BETUYMHAM;

OIHCHIBATh U3YYEHHBIE AIEKTPUUECKHE CBOMCTBA BEUIECTBA U JIEKTPUUECKUE
ABJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKUE BEIMYMHBL: AJIEKTPUUECKHUI 3aps,
ANEKTPUUECKOE M0JI€, HAMPSKEHHOCTh MOJIS, MOTEHIMAN, PA3HOCTh MMOTEHIUAJIOB;
P ONHCAHUM TPABWJIBHO TPAKTOBaTh (PU3NYECKUH CMBICT HCHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAYEHUs U EIUHUIIBI; YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMU;

aHaAJIM3MPOBATh (DU3MUECKHUE MPOLECCHl U SBJICHUS, HUCIONB3YsS (U3NYECKUE
3aKOHBI ¥ MPUHLMIBL 3aKOH BceMUpHOro tsarotenus, |, |l u |l 3akonsr HetoToHa,
3aKOH COXpaHEHUsI MEXaHWYECKOM SHEpPruM, 3aKOH COXPAHEHUs HMIYJbCa,
OPUHIUIN CYMEPIO3UIIMU CHJI, MPUHIUIT PABHOIPABUS HHEPUUAIBHBIX CUCTEM
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OTCU€Ta, MOJEKYJSIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHS BEILIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOM 3HEPIMH TEIUIOBOTO JABMKEHHUS MOJIEKYH C
a0COJIIOTHOM TEeMIEpaTypoil, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUUYECKOro 3apsaa, 3akoH KylloHa, Npu 3TOM pa3nuyarh CIOBECHYIO
(hOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCJIOBUS (TpaHULbI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIIMIIBI ICHCTBHUS MAIlIUH, TPUOOPOB ¥ TEXHUUECKHUX
YCTPOMCTB; pa3ivyarh yCIOBUS UX OE30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHON
KU3HU;

BBINIOJIHATh JKCIEPUMEHTHl 1O UCCIEIOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX W KOCBEHHBIX H3MEPEHUH, NpPHU 3TOM
dbopMynrpoBaTh podIeMy/3aady U THIOTE3y YIEOHOT0 SKCIIEPUMEHTA, COOMPATh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000pY10BaHUs, POBOJUTH OMBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYIIECTBJIATh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOHMpAaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUsI M HCIOJIb30BATh W3BECTHHIC
METO/bI OLIEHKHU IOTPEIIHOCTEN H3MEPEHHNM;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy (U3MUECKUMH  BEIMYMHAMHU  C
WCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(uKCHpOBaTh pe3yIbTaThl MOIYYEHHON 3aBUCUMOCTH (PU3HMUECKUX BEJIMYUH B BUJIE
TabJIUI U TPaUKOB, A€JaTh BEIBO/ABI IO pe3yJibTaTaM MCCIIEI0BAHNUS;

co0uro1aTh MpaBuia OE30MaCHOrO TPyAa MpPU MPOBEACHUM HCCIEIOBaHUM B
paMKax ydeOHOro OSKCIepUMEHTa, Y4eOHO-MCCIEN0BATEIIbCKOW W IPOCKTHOU
JESTENbHOCTU C HMCHOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1TAOOPATOPHOTO
000py/IOBaHMUS;

pematb pacy€THbIE 3aJauyd C SBHO 3aJaHHOW (PU3UYECKOW MOJENbIO,
UCIOJBb3Ysl (PU3NYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHANI3a yCJIOBUSA 3a/1a4u
BBIOMpATh (PU3MUECKYI0 MOJENb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE ISl €€ pelIeHUsl, MPOBOAUTH Pacuy€Thl U OICHUBATH PEaTbHOCTh
MOJy4YEHHOTO 3HaUEHUs (PU3UUECKON BETUUHHBI;

pemaTh KaYeCTBEHHBIE 3a/1a4l: BICTPAaUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LIEMIOYKY PACCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue sIBICHUS,

UCIOJIb30BaTh IIPU PEIICHUH YU€OHBIX 33/1a4 COBPEMEHHbIE HH()OPMAIITMOHHBIE
TE€XHOJOTUU JUIsl TIOUCKA, CTPYKTYpUPOBAHUS, MHTEPHPETAUUU U TPEICTaBICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJSPHOM HHQPOpPMALUM, TOJYYCHHOW W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJIY4aeM Yyt HH(POPMALIHIO;
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MPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHMS 110 (PU3MKE B TOBCEHEBHOM KU3HU 1JIs1
oOecrieyeHus 0€30MacHOCTH MpU OOpalleHHH C NpuOOpaMH M TEXHUYECKUMHU
yCTpPOWCTBAaMU, JUIsl COXPAHEHUs 3[I0POBbSI U COOJIIOJEHUSI HOPM 3KOJOIMUECKOT0
MOBEJACHUS B OKPYKAIOIIEH CPEE;

paboTaTh B TpyNIE C BBHIMOJTHEHWEM PA3IUYHBIX COIHMAIBHBIX POJIEH,
IUIaHUPOBaTh pPa0OTy TPYIIbI, PAUOHAIBHO pAaclpeaesiTh OOSI3aHHOCTH MU
TUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJICKBATHO OIICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B pEIICHUE paccMaTpUBaeMON IPOOIEMBI.

K xonity o6y4yenus B 11 ki1acce rnpeiMeTHbie pe3ybTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poiib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4yHOM KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B MPAKTHUYECKOW NESATEIBHOCTH JIOJIEH, LUETOCTHOCTh M €IMHCTBO
(u3HUECcKOl KapTUHBI MUDA;

YYUTBHIBaTh TPAHUIBl TNPUMEHEHHMS] H3YyYCHHBIX (U3NYECKUX MOJEINEH:
TOYEUHBIA AIEKTPUYECKUH 3apsijl, Jyd CBETA, TOUEHUHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeb aTOMa, HYKJIOHHAs MOJEJb aTOMHOrO SiApa MpU pelieHUH (U3NYECKUX
3ajay;

pacrno3HaBaTh (pU3MYECKUe SABJICHUS (TPOIIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAaHTOBOM (PU3UKU: dJIEKTpHUECKasl TPOBOAUMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHCTBHUS TOKAa, B3aWMOJCHCTBHE
MarHuTOB, DJIEKTPOMArHUTHAs WHAYKIHS, JACHCTBHE MAarHUTHOTO TIONS Ha
IPOBOJHUK C TOKOM M JIBIKYILIMHCS 3apsijl, 3JEKTPOMarHUTHbIE KojieOaHus U
BOJIHBI, TPAMOJMHEHMHOE pacHpOCTPaHEHUE CBETa, OTPAKEHHE, MPETOMIICHUE,
uHTepdepeHuns, audpakuuMs W TOAApU3AIMS  CBETa, JUCIEPCUs CBETa,
dotornexkrpuueckuit 3pdekt (pororddekr), cBeTOBOE NaBleHUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aroMa BOAOpPOJa, €CTECTBEHHAass M HCKYCCTBEHHAas
PaJIMOAKTUBHOCTH;

OIMCHIBATh W3YYEHHBIC CBOMCTBAa BeIIeCTBA (DIEKTPHUECKHE, MarHUTHBIC,
ONTUYECKUE,  DICKTPUUECKYI0  TPOBOAMMOCTh  Pa3IMYHBIX  Cpeld) |
AJIIEKTPOMArHUTHBIC SIBJIIEHUS (IIPOLECCHI), HCIONB3YSA (PU3NYECKUE BEITUUMHBIL:
ANEKTPUUECKUI 3apsll, CHJIa TOKA, JJIEKTPUUYECKOE HAIMPSIKEHUE, DIEKTPUUYECKOE
COIIPOTUBJICHHE, PA3HOCTh MOTEHLMAIOB, AJIEKTPOJBIKYIAs CHiIa, paboTa TOKa,
WHAYKIMS MarHUTHOTO TmouisA, cuia Awmmepa, cuna JlopeHIla, WHIYKTUBHOCTDH
KaTyIIKA, YHEPTus DJIEKTPUUECKOTO0 W MArHUTHOTO TIOJeH, TEepuoJl M YacToTa
KosiebaHuii B KojeOaTeNbHOM KOHType, 3apsii M Cuila TOoKa B IIpolecce
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FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuii, (OKyCHOE pacCTOsSHUE U
ONTUYECKass CWJa JIMH3bI, NIPU OMHCAHUU MPABUIHHO TPAKTOBATh (U3MUECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUECHHUS M €IHHMIIbL, YKa3bIBaTh
(dbopMyIIbl, CBSI3BIBAIOIIME IAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMH BETMUUHAMY,

OMKCHIBATh HW3YYEHHBbIE KBAaHTOBBIE SIBJICHUS M IPOLECCHL, HCIOJIb3YA
¢dusznueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPrus U UMIMYJbC (DOTOHA, IEPUOJ] MOTypacnaaa, YHEPTUs CBS3H
aTOMHBIX SiZIEp, MPU ONHCAHUU MPaBUIbHO TPAKTOBATh (U3UUYECKUH CMBICT
UCTIOJIb3YEeMbIX BEIUYWH, WX OOO3HAYEHUS W CIWHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIMYMHY C JIPYTUMH BEIUYMHAMHU,
BBIYHCIISATH 3HAUCHNE (PHU3NIECKOIN BEITMYNHEI;

aHAM3MPOBATh (HU3MUECKHUE MPOLECCHl U SBICHUS, WUCIONB3YS (U3NUECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEIBHOIO U MapauieIbHOTO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyns—JleHla, 3aKOH 3IEKTPOMATHUTHOM
UHIYKIIMH, 3aKOH MPSMOJIMHEHHOr0 paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAsKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHEe DWHIITeHHA i PoTodddekTa,
3aKOH COXPAaHEHHsI DHEPruHu, 3aKOH COXPAHECHHSI UMITYJIbCA, 3aKOH COXPAaHEHHS
AIEKTPUUYECKOIrO 3aps]a, 3aKOH COXPAaHEHMsI MAcCOBOIO 4YMCIIA, MocTyiaarsl bopa,
3aKOH PaJIMOAaKTUBHOIO paclajia, Mpy 3TOM Pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHUE U YCJIOBUS (TpaHUIIBI, OO0JACTH)
IPUMEHUMOCTH;

OTIpE/CIIATh HAMpPABJICHHE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TTPOBOHUKA
C TOKOM, CUJIbl AMriepa u ciibl JIopeHiia;

CTPOMTh M OIUCHIBATh H300paKEHHE, CO3JaBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOMW JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHl MO HUCCIEIOBAHUIO (PU3UYECKUX SBICHUN U
MIPOLIECCOB C HCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IMPU 3TOM
dbopMynHpoBaTh MpodIeMy/3aady U THIOTE3Y YIEOHOT0 SKCIIEPUMEHTA, COOMPATh
YCTaHOBKY U3 MPEIJIOKEHHOT0 000PY10BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH
BBIBO/IHI;

OCYIIECTBJIATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpAaTh ONTUMAJBHBINA CHOCOO WM3MEPEHHS M HMCHOJIb30BATH W3BECTHBIE
METO/bI OLIEHKHU IOTPEIIHOCTEN H3MEPEHHNM;

MCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYUH C UCTIOJIb30BAHUEM MPSIMbBIX
U3MEpPEHUI: TpPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI
MOJIYYUCHHON 3aBUCHUMOCTH (PU3NYECKHX BEIMYMH B BHUAEC TaOMMI] U Tpadukos,
JIeNaTh BHIBO/BI MO PE3yJIbTaTaM MCCIEI0BAHNUS;

coOJII0/1aTh MpaBwiia 0E30MacHOr0 TpyAa MPU MPOBEACHUU HCCIICIOBaHUN B
paMKax y4eOHOro »JKCIEpUMEHTa, Y4eOHO-MCCIIEeOBATENbCKOW U MPOEKTHOM
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JESTENbHOCTH C UCIOJNb30BaHHEM H3MEPHUTENbHBIX YCTPOHCTB M JIAOOPAaTOPHOTO
000py10BaHHUS;

pelarb pacy€THbIE 3aladyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCHOJIb3Ys PU3NYECKUE 3aKOHBI M IPUHLIUIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 33JauM
BbIOMpATh (DPU3MUECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (HOPMYIIbI,
HEoOXoAuMble Ui €€ pelleHUs, MPOBOAUTh PACUEThl U OLIEHUBATh PEAIbHOCTD
MOJY4EHHOT'0 3HaYEHUs (PU3UYECKON BETUUHHBDI;

pelaTh KaueCTBEHHBIC 3a/]a4H: BRICTPABATh JIOTHUECKH HETPOTUBOPECUUBYIO
LEMOYKY PACCYKIEHUN C OMOpOM Ha M3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nYecKue sIBICHUS,

UCIOJIb30BaTh MIPU PEIICHUH YI€OHBIX 33/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUU JUIA TOHCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH U TPEICTABICHUS
y4eOHOW ¥ HAy4YHO-TIONMYJISPHOM WHGPOpMAMU, TONYYEHHOH M3 Pa3IUYHbIX
WMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyr0 HHPOPMAITHUIO;

OOBACHATh TPHUHLUIBI JIEHCTBUA MAalIMH, NPHOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3iuyarh YCIOBHUS MX O€30MacHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KHU3HU;

IPUBOAUTH IPUMEPHI BKIIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE IMPOILIECCOB OKPYXKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKU Y TEXHOJIOIUM;

UCTIOJIH30BaTh TEOPETUUECCKHIE 3HAHMS TT0 (U3MKE B TOBCETHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MacHOCTH TMpU OOpalIeHHH C NpUOOpaMH M TEXHUYECKUMHU
yCTpPOWCTBAMU, ISl COXPAHEHHs 3I0POBbS M COOJIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEJACHUS B OKPYXKAIOIIEH CPEIIE;

paboTarh B TpyNIE C BBHIMOJIHEHUEM PA3JIMYHBIX COIHAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbL, PALMOHATIBHO paclpenessTh OOS3aHHOCTU |
MJIAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYallMAX, aJ€KBATHO OLIEHUBATh
BKJIa/I K&KJIOTO U3 YYaCTHUKOB I'PYIIBI B PEHICHHE pacCMAaTPUBAaEMOil MPOOIEMBbI.
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TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KosnuecrBo yacos DJIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uugpoBbie
Ne n/m P Kourposabhubie | TIpakruyeckue (uucbp )
NporpaMmmsl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
but6mmoreka [JOK
11 ) 2
W3UKa ¥ METOJIbl HAYYHOT'O ITO3HAHHUS https://m.edsoo.rW/ 741672
Uroro no pazneny 2
Paznen 2. MEXAHUKA
Bbub6morexa IIOK
2.1 K
HHeNatHIa > https.//m.edso.r/7f41b72
bu6moreka [JOK
2.2 7
Aumanika https://m.edsoo.ry/7f41b72
bu6moreka [JOK
2.3 3aKOHBI COXpAaHEHUS B MEXaHUKE 6 1 1 https//m. edsoo.ru/7FA1bF 72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bu6morexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmumoreka [IOK
3.2 10 1
OCHOBEI TepMOZUHaAMIKIL https://m.edspo.ry/7f41b72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bu6mmoreka IIOK
' da30BbIE NEPEX OB https.//m.edsoo.ru/7f41bf72
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Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bub6moreka [JOK
41 10
HEKTpOCTATIRA https://m.edsoo.rw/7f41bf72
42 ITocTosAHHBIN nekTpudecKuil TOK. Toku B 12 bu6moteka [IOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KUIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM u@poBbie
Ne n/m past Konrpoasbnsie | IlpakTuyeckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas bubmmorexa [IOK
11 11 1 3
WHIYKLHS https.//m.edsoo.ru/7f41c97¢
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edsoo.ru/7f41c97c
29 MexaHuueckue 1 3J1IeKTpOMarHuTHbIE 5 1 bu6morexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6moreka [JOK
2.3 (0] 10 3
e https.//m.edsoo.ru/7f41c97c
Htoro no pasaeny 24
Paznen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
31 OCHOBBI ClielIMaaIbHON TEOPUH 4 1 bubmmoreka [IOK
' OTHOCUTEIBbHOCTH https.//m.edsoo.ru/7f41c97c
Hroro no pazgemry 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTBI KBAHTOBOM ONTHKH 6 ﬁ::gglpllr?g;)our?;; tA1c97c
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bu6morexa IIOK
4.2 Crpoetiite atoma 4 https://m.edsoo.ru/7f41c97c
but6moreka [JOK
4, A
3 TOMHOC PO ° https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU
but6moreka [JOK
51 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 7 https//m.edsoo.rW/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IIOBTOPEHHUE
bubmumoreka [IOK
6.1 600 4
Obobuiarowee NoBTOpeHe https.//m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnuecTrBo 4yacoB DJIeKTPOHHBIE
" Tema ypoka Kourpoabnsie | IIpakTuueckue Aata wipposkie
n/n Bceero u3ydyeHusi | oOpa3oBarTeibHbIE
padoThI padoThI
pecypchbl
®u3nka — HayKa 0 MPUPOJIE.
1 Hayunpie MCT(}),,HBI nofoHIfﬂ 1 Bubmuorexa LIOK
https.//m.edsoo.ru/ff0c32e2
OKPY’KaloIIero Mupa
Pouib 1 MecTo Qu3uku B

5 (dhopMUPOBAHUU COBPEMEHHOM 1 bubmmorexa [IOK
Hay4yHOU KapTHHbBI MUDA, B https.//m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIBHOCTH IO EH
MexaHHnuecKoe IBUKEHHUE.

3 OTHOCUTEIIBHOCTh MEXaHUUYECKOTO 1 bubmmoreka [IOK
nBwxkenus. [lepemenienue, https.//m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpSIMOIMHENHOE 1 bu6moteka [IOK
JIBYDKEHUE https.//m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NIPSMOIMHEUHOE 1 bubmotexa IIOK
JIBYDKEHHE https.//m.edsoo.ru/ff0c372e

6 CBoOomHOE nazicHue. Y CKOpeHue 1 bubmumoreka [IOK
CBOOOIHOIr 0 NaJgcHus https.//m.edsoo.ru/ff0c39cc
KpuBonunHeiiHoe 1BUKEHHE.

7 JBuKeHrne MaTepuaibHOM TOYKH 1O 1 bubmioreia LIOK

https.//m.edsoo.ru/ffOc3ada
OKPYXHOCTH
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IIpyHIMI OTHOCUTENBHOCTH

8 lanunes. MHepunaibHble CUCTEMBI bubmiorexa TIOK
3 https.//m.edsoo.ru/ffOc3be8
orcueta. [lepBblit 3akoH HeroToHa
Macca Tena. Cuina. [Tpuaiun
9 CyIIepIIO3Uulny cuil. Bropon 3akoH buomorexa [TOK
. https.//m.edsoo.ru/ff0c3be8
HeroToHa 111 MaTepruanbHON TOYKH

10 Tperun 3akoH HproToHa aist bubmoreka [IOK
MaTepHAIBHBIX TOYEK https.//m.edsoo.ru/ffOc3be8
3aKkoH BceMUpHOro taroreHus. Cuia

11 TsoKectu. [lepBas KocMuueckas bubmorexa [JOK

https.//m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna ynpyrocru. 3akoH ['yka. Bec bubmuotexa LIOK

12
Tena https.//m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadppunuent

13 Tpenus. Cuna CONpOTUBIICHUS TTPH bubmmoreka [IOK
JIBIDKCHUU TeJla B )KUIKOCTU WU https.//m.edsoo.ru/ff0Oc3f76
rase
[TocTynarensHOE U BpamaTeabHOe

14 JIBIKEHUE a0 COIIOTHO TBEPAOTO but6moreka [JOK
tena. MoMeHT cuitbl. [1nedo cuibl. https.//m.edsoo.ru/ffOc41a6
VYcnoBus paBHOBECHUS TBEPAOIrO Tela
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMBbI MaTEpUAJIbHBIX TOUEK. bu6motexa [IOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https.//m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE ABUKEHUE

16 PaGoTa 1 MOIIHOCTD CHIJIBI. Bbu6morexa IIOK
Kunernueckas sneprus https.//m.edsoo.ru/ff0c4502
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MaTepuanbHON Touku. Teopema 00
U3MCHCHHUU KHHCTH“I@CKOIY3HCPFHH

17

[ToTrenunanbHas SHEPrusl.
[TorennuanbHas SHEPrUs yIpyro
ne(pOpMUPOBAHHOU NPY>KUHBI.
[TorennmanbHas SHEPrus Tena
BOJIM3H MTOBEPXHOCTH 3eMITH

but6moreka [JOK

https://m.edsoo.ru/ffOc461a

18

ITorenuuanbHbIe U
HernoTeHIHalbHbIe cuibl. CBSI3b
paboTHl HEMOTEHIMAJIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOU SHEPIUU
CUCTEMBI TeJIl. 3aKOH COXPAHEHUS
MEXaHUYECKOU IHEPIUu

bu6moreka [IOK

https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«HccnenoBanue CBsI3U pabOThI CHIIBI
C U3MEHEHHEM MEeXaHNYSCKOM
SHEPTUHU TENa Ha IpuMepe
PaCTSDKEHHST PE3UHOBOTO JKT'yTa)

20

KontponpHas pabora 1o reme
«Kunematuka. /luramuka. 3aKoHbI
COXpaHEHUsI B MEXaHUKE

bu6moreka [JOK

https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJIOKEHHUS
MOJIEKYJIAPHO-KUHETUYECKOM
Teopuu. bBpoyHOBCKOE BUXKEHUE.

Hudpdysus

bu6moreka [JOK

https.//m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHHS U
B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA.
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Mopenu cTpoeHHs Tra30oB, KUJIKOCTEH
U TBEPABIX TEN

23

Macca monekyn. KonnaectBo
BemiectBa. [locrossHHass ABorajapo

24

TermmoBoe paBHoBecue. Temmeparypa
u e€ usmepenue. lllkana remmneparyp
Lenbcus

25

Uneansubii raz B MKT. OcHoBHOE
ypaBHenne MKT

but6moreka [JOK
https.//m.edsoo.ru/ffOc4fde

26

AbcoimoTHas TeMIepaTypa Kak Mepa
CpelHEel KMHETUIECKOU SJHEPIUHu
JIBUKEHUS MOJIEKYJI. YpaBHEHUE
MeneneeBa-Knaneiipona

bu6moreka IIOK
https.//m.edsoo.ru/ffOc511e

27

3akoH [lanbToHa. ['a30BbIE 3aKOHBI

28

JlabopaTopnas pabora
«ccnemoBanue 3aBHCUMOCTH
MEX]Ty TapamMeTpaMu COCTOSHHS
pa3peKEeHHOT 0 Tra3ay

29

N3onpoueccel B uacanbHOM rasze u
ux rpaduueckoe npeacraBIeHue

bu6moreka [JOK
https://m.edsoo.ru/ffOc570e

30

BryTpennss sHeprus
TEPMOJIUHAMUYECKOH CUCTEMBI U
crnocoObl e€ n3Menenus. Koauectso
TEIJIOTHI ¥ paboTa. BHyTpeHHs s
SHEPrus OAHOATOMHOI'O U1EAIBHOIO
rasa

bu6moreka IIOK
https.//m.edsoo.ru/ff0c5952

31

Bunp! Tennonepenauun

bub6mmoreka [JOK
https://m.edsoo.ru/ffOc5c36
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VenpHasa TEMI0EMKOCTD BEIIECTBA.

30 KonnuectBo TemnoTel mpu bubmmorexa [{OK
Terionepenaye. AnnabaTHbIA https.//m.edsoo.ru/ffOc5¢c36
porecc

23 IlepBblIil 3aKOH TEPMOIUHAMUKHA U bu6muoreka [IOK
€ro NpUMEHEHNE K U301 poLeccam https.//m.edsoo.ru/ffOc5efc
HeobpaTuMocTh porieccoB B

34 npu (I;) e. Bropoit I;aIIjOH Brbmorexa LIOK

PUpORe. BTop https.//m.edsoo.ru/ff0c6230
TEPMOAMHAMHKHI

35 [Mpunuun aevictBus u KITJ] bu6moteka [IOK
TENJIOBOW MaIlIMHbI https.//m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KIT/]

37 DKojoruyeckue npooieMbl
TEIJIOAHEPT €TUKH
O6o6maromuit ypok

38 «MOJII:K HI;I HaZI,I?i)I/I?,I/IKa OCHOBBI buomorexa [TOK

yp ' https.//m.edsoo.ru/ff0c6938
TEPMOJITUHAMU K
KonTtponbpHas pabota 1o reme
39 «MonexymsipHas ¢usznka. OCHOBBI Brbmorexa LIOK
YIP ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI

40 ITapooOpa3oBaHue U KOH/IEHCaLUS. bubmoreka [IOK
Hcnapenue u kumnenue https.//m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTENIbHAS

41 BJIQXKHOCTbH BO31yXa. HachleHHbIH Bubmmorexa [IOK

Ayd. HACHI https://m.edspo.r/ff0c64ds
nap
Teépnoe Teno. Kpucranamueckue u
bu6morexa IIOK
42 amop(dHbIie Tena. AHHU30TPOIHS

CBOMCTB KpUCTAJLIOB. XKujakue

https.//m.edsoo.ru/ff0c65f0
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kpuctauibl. CoBpeMEHHbIE
MaTepuabl

[InaBnenwne u KpUuCTaJlJIn3alus.

bub6mmoreka [JOK

43 4 .
ACbHAT TCIIOTA TUIABJICHIA https.//m.edsoo.ru/ff0c6708
Cyb6mumanust
bu6moreka [JOK
44
YpaBHeHUE TEII0BOro OajxaHca https: //m. edsoo.ru/ff0c6820
DJeKTpU3aLus Tel. DIEKTPUUECKUN
45 3aps. [[Ba BUIa SJEKTpUYECKUX bubmorexa HOK
Pz A P https://m edsoo.ru/ffOcebee
3apsI0B
[TpoBOHUKH, TUITICKTPUKU U
46 H(I))J'I HOBO HI/)IIKI/I 3aK(1:))H bubmorexa [OK
YHPOROA ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHHS AIEKTPUUECKOTro 3apsia
B3anmonencTBue 3apsaoB. 3aK0
47 K HP(I)ﬁaHTIZqTe]iII;I{LH/f};iI;KB I/ILII;CII;II/II/IV bubmmorexa [JOK
4 ’ P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpssk€HHOCTB IEKTPUYECKOr0o
48 noss. [IpuHnun cyneprno3unun bubmoreka [IOK
UIEKTPUYECKUX NTONIeH. JInnun https.//m.edsoo.ru/ffOc6df2
HaINPKEHHOCTH
PaboTa cuit 2IeKTpOCTaTHYECKOro
49 nosist. [Torenmuman. Paznocts bubmorexa [JOK
' A https://m.edsoo.ru/ffOc6f00
MOTCHIINAJIOB
[TpOBOIHUKH M TUIJICKTPUKH B
50 3J'IpeKT I([)CTaTI/Iq:CKOM noljie bubmorexa HOK
p ' https.//m.edsoo.ru/ff0c7018
JuanekTprdeckast IpoOHUIIAaeMOCTh
51 Onekrpoémkocth. Konaencarop buomiorexa LIOK

https://m.edsoo.ru/ffOc7126
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DIJIEKTPOEMKOCTD MIOCKOTO
KOH/JIeHCcaTopa. DHEPrus
3apsSKEHHOr0 KOHJEHcaTopa

bu6morexa IIOK

https://m.edsoo.ru/ffOc72c0

53

JlabopaTopnas pabora "M3mepenue
AEKTPOEMKOCTH KOHIeHcaTopa"

54

[IpyHIMD AEVCTBUS U TPUMEHEHH E
KOHJICHCAaTOPOB, KOMUPOBAILHOTO
amnmapara, CTpyHHOro mpuHTepa.
DNeKTpocTaTUYeCcKas 3aIlnTa.
3azeMiIeHUE JIEKTPOprOOpOB

55

DJIEKTPUYECKUNA TOK, YCIIOBHS €ro
cymectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma st
y4acTka 1enu

56

[TocnenoBarensHoOE, MapaelbHOE,
CMEIIAHHOE COETUHEHUE
poBOAHUKOB. JlabopaTopHas
pabota «3yueHne cMemaHHOTO
COEIMHEHMS PE3UCTOPOBY

but6moreka [JOK

https.//m.edsoo.ru/ffOc74f0

57

Pa6oTa 1 MOIIHOCTH 3JIEKTPHUECKOTO
ToKa. 3akoH J>xoynsa-Jlenua

but6mmoreka [JOK

https.//m.edsoo.ru/ff0c7838

58

3axon Oma 11 moHOM (3aMKHYTOM)
anekTprdeckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«H3mepenne DJ1C ncTouHMKa TOKa U
€ro BHYTPEHHET' 0 COMPOTUBIICHUS»

bu6moreka IIOK

https://m.edsoo.ru/ffOc7ae0
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DIIeKTpOHHAs IPOBOAUMOCTb
TBEPIIBIX METAJIJIOB. 3aBUCUMOCTh

o9 COINPOTHUBJICHUSI METAJJIOB OT
temnepaTtypbl. CBepXIIpOBOAUMOCTh

60 DIEKTPUYECKUH TOK B BAaKyyMe.
CBoOWCTBa AJIEKTPOHHBIX TTyYKOB
[TonmyrpoBOTHUKH, KX COOCTBEHHAS

61 Y IPUMECHAS IPOBOAUMOCTb. bubmuotexa IIOK
CoucTBa p—N-miepexoaa. https.//m.edsoo.ru/ff0c84ae
[TonmynpoBogHUKOBBIE TPHOOPHI
DNeKTpUYEeCKUil TOK B pacTBOpax U

62 pacmiaBax 3JeKTPOJIUTOB. bu6morexa [IOK
DNIEKTPOIUTUYECKAS U CCOITUAITHS. https://m.edsoo.ru/ffOc82ba
DneKTpoun3
DNEeKTPUYECKUHU TOK B razax.

63 CamocTosITeNbHBIN U bubmmorexa [JOK
HECaMOCTOATENbHBIN pa3ps. https.//m.edsoo.ru/ffOc84ae
Monnus. [1nazma
DnexTpuyecKue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bu6motexa [IOK
npuMeHnenue. [1paBuna TexHUKH https.//m.edsoo.ru/ff0c86fc
Oe3omacHocTH

65 O06o0maromuii ypok bubmmorexa [IOK
«DNEeKTPOJMHAMHKAY https.//m.edsoo.ru/ff0c88be
KonTpomnbsHas padora mmo reme

66 «Qnekrpocraruka. [locTosHHbII bu6morexa [IOK
AJIeKTpuYeckuil ToK. TOKH B https.//m.edsoo.ru/ffOc8a8a

Pa3IUYHBIX Cpeaax»
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67 PesepsHusblii ypok. KoHTposbHAA 1 bu6mmoreka LIOK
paboTa o Teme "DnekTpoauHaMuKa" https.//m.edsoo.ru/ff0c8c56
68 Pe3epBHblii ypok. O6o6maromuit 1 bu6mmoreka [JOK
ypok 1o Temam 10 kmacca https.//m.edsoo.ru/ffOc8f6¢c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KUIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
e Tema ypoka KonTpoabubie | IlpakTuyeckue Aara unpponbie
n/n Bcero U3ydYeHusi | oOpa3zoBaTeibHbIE
padoThI padoThl pecypesI
ITocTostHHBIE MATHUTHI H UX

1 B3auMoelicTBue. MarHUTHOE I10JI€E. 1 but6moreka [JOK
BekTop MarHuTHOM MHAYKIIUH. https.//m.edsoo.ru/ff0c9778
JIMHMY MarHUTHOW UHIYKIUU
MarauTHOE€ 10Jie TPOBOAHUKA C

5 ToKOM. OmnbIT DpcTeaa. 1 bubmmorexa [IOK
B3aumogeiicTBie NpoBOAHUKOB C https.//m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabota «3yuenne

3 MarHETHoIr)o noiﬂ 1<aTyun<1/1y;I 1 1 bubmiorexa LIOK
TOKOMY https.//m.edsoo.ru/ff0c98fe
JleiicTBHE MarHMTHOIO I10JIS Ha
MPOBOJHUK ¢ ToKoM. Cuna Amriepa.

4 JlaGopaTtopHas pabora 1 1 bubmotexa IIOK
«HUccnenoBanue neiicTBus https.//m.edsoo.ru/ff0c9acO
MMOCTOSTHHOT'O MarHUTa HA PAMKY C
TOKOM)

JleficTBE MarHUTHOIO ITOJIS Ha

5 JBUKYIIYIOCS 3apSKECHHYIO 1 bu6morexa [IOK
yactuiy. Cuia Jlopenna. PaGora https.//m.edsoo.ru/ff0c9df4
cunbl JlopeHia
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DneKTpoOMarHuTHasT HHIYKIIHS.
IToTrok BekTOpa MarHUTHOMN
uaaykuuu. 3J1C naaykuuu. 3aKoH
3IEKTPOMAarHUTHON MHAYKIIUU
®@apajnes

JlabopaTopHas pabora
«HccnenoBaHue sIBIEHUS
ANEKTPOMATHUTHON MHAYKIIUK»

but6mmoreka [JOK
https.//m.edsoo.ru/ffOcals50

NupykTUBHOCTD. SIBIIEHHE
camounaykuuu. IJ1C
CaMOMHIYKIIMH. DHEprus
MAarHUTHOTO MOJIA KaTYLIKH C TOKOM.
DJIEKTPOMarHuTHOE MOJIe

bu6moreka IIOK
https.//m.edsoo.ru/ff0cac00

TexHuueckne ycTporucTBa U UX
MIPUMEHEHUE: TOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMAarHHUTHI,
3IEKTPOABUTATEIb, YCKOPUTEIU
3JIEMEHTApPHBIX YaCTHII,
WHAYKIIMOHHAA MeYb

10

O606maromuii ypok «MaruutHoe
nojie. DJIEeKTpOMarHuTHas
WHTyKLUS)

bu6moreka IIOK
https://m.edsoo.ru/ffOcab82

11

Kontponbshas pabota mno reme
«MarnutHOe noJe.
DneKTpoMarHuTHas: MHAYKLIHS»

bu6moreka [JOK
https.//m.edsoo.ru/ffOcad58

12

CBobOOaHbBIE MEXaHUYECKHE
konebanus. ['apmoHnueckue
KosnebaHus. YpaBHEHHE

Bbub6morexa IIOK
https.//m.edsoo.ru/ffOcaf06
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rapMOHUYECKUX KOJIeOaHMil.
IIpeBpaienue sHepruu

13

JlabopaTopHas pabora
«MccnenoBanue 3aBUCMMOCTH
Tepro/Ia MaJIbIX KOJIeOaHMI Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACChI
rpy3a»

14

KonebaTenbHblil KOHTYD.
CB0OOAHBIE 3JIEKTPOMArHUTHbIE
KoJ1eOaHUs B HI€AIbHOM
KoJie0aTeIbHOM KOHTYpE. AHAIO0TUs
MEXAY MEXaHUYECKUMHU H
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bu6moreka [JOK
https.//m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3akoH
COXpaHEHUS DPHEPTHH B UJICaTbHOM
K0J1e0aTeIbHOM KOHTYpe

bubmmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue 0 3aTyXarmux
KosieOaHusAX. BbIHYKeHHbIE
MEXaHUUYECKUE KOJIEOAHMUsI.
Pezonanc. BeiHyX1cHHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUs

bu6moreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIN TOK.
CuHycon1aIbHbIW IEPEMEHHBIN TOK.
MoI1HOCTh TEPEMEHHOT0 TOKA.
AMIUTMTYIHOE U IEUCTBYIOLIEE
3HA4YE€HUE CUJIbl TOKA U HAINPSHKEHUS

bu6moreka [JOK
https.//m.edsoo.ru/ffOcbd34
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18

Tpauchopmatop. [Ipoussoactso,
repenaya u norpedicHue
JIEKTPUY ECKON DHEPTUHU

19

Y CTpOoHCTBO M TPaKTUIECKOE
MIPUMEHEHUE HJIEKTPUIECKOTO
3BOHKQ, T€HEpaTOpa epeMEHHOT0
TOKa, JIMHU 2JIeKTponepeaay

but6moreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrMuecKrue pucKu npu
IIPOU3BOACTBE 3JIEKTPOIHEPIUN.
Kynprypa ncnons3zoBanus
3IEKTPOIHEPTHH B TOBCEIHEBHOH
KU3HU

21

MexaHuueckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKOpOCTh pacrpoCTpaHEHUs U
JuMHa BOHBL. [lonepeunsie u
MPOJIOJIbHBIE BOJHBI

bubmmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. ' poMkoCTH
3ByKa. Bricora ToHa. TemOp 3ByKa

bu6moreka [JOK
https.//m.edsoo.ru/ffOcccOc

23

DNEeKTpOMarHUTHbIE BOJIHBI, UX
cBoucTBa U ckopocTh. [lkana
3JIEKTPOMAarHUTHBIX BOJIH

but6moreka [JOK
https.//m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/IHBI paI[I/IOCBSI?;I/I nu
TCIICBUACHU . PaSBI/ITI/Ie CpGI[CTB
cBsa3u. Paguosokanus

25

KonTponbHas padora «Konebanus u
BOJTHBI

bubmumoreka [IOK
https://m.edsoo.ru/ffOcc6f8
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[IpssMonuHetHOE pacnpOCTpaHEHUE

%6 CBETa B OJIHOPOJHOM Cpelie. bubmmorexa [{OK
TodeuHblll HICTOYHHUK CBeTa. JIyu https.//m.edsoo.ru/ff0cd350
CBETa
OtpakeHue cBeTa. 3aKOHbI
27 oTpaxeHus ceera. [loctpoenue Bubmmorexa [IOK
B https.//m.edsoo.ru/ffOcd4e0
M300pakeHUH B MIIOCKOM 3€pKaje
IIpenomnenue ceera. I1onHoe
28 BHYTPEHHEE OTpaKCHHUE. bubmotexa IIOK
[IpenenbHbIM yrOJ NOIHOTO https.//m.edsoo.ru/ffOcd7f6
BHYTPEHHEr 0 OTPayKEHUS
29 JlabopaTopHas pabora «3mepenue bu6motexa [IOK
MOKa3aTess MPeJIOMIICHUS CTEKJIa https.//m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue uzobpaskeHuit
30 B uH3e. POopMysIa TOHKON JTMH3HI. bubmorexa [TOK
https.//m.edsoo.ru/ffOcddle
VYBenuueHune IMH3bI
JIabopaTtopHas pabora
31 «HccrnenoBanue CBOMCTB
n300pakeHUi B JTMH3aX»
Hucnepcus ceeta. CI0XKHBII COCTaB
3 6enoro ceera. L[er. JlaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
23 Nutepdepennus cera. Judpakuus bu6moreka [IOK
cBera. JludpaknuonHas pemérka https.//m.edsoo.ru/ffOced22
34 [TonepeuyHOCTh CBETOBBIX BOJIH. bu6mmoreka [IOK

[Tonsipusanus ceera

https.//m.edsoo.ru/ffOcf02e
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OnTuueckue nNpudopsl U ycTpoicTBa

35 1 yCIIOBUS UX 0€30MacHOr o
MIPUMEH CHUS
I'paHUIBI IPUMEHUMOCTH
%6 KJIaCCUYECKOW MEXaHUKH. but6moreka [JOK
[ToctynaTel cienuaibHOU TEOPUH https.//m.edsoo.ru/ff0cf862
OTHOCHTEIBLHOCTH
OTHOCHUTENBHOCTh
37 OJTHOBPEMEHHOCTH. 3aMe/IJICHIE bubmorexa [IOK
AHOBP | oAMEA https://m.edsoo.ru/ffOcfad2
BPEMEHH U COKPAIIECHUE JTHHBI
DHeprus 1 UMITyJIbC
38 PENAATUBUCTCKOU YacTUIlbl. CBS3b bu6motexa [IOK
MAacCChl C SHEPTUEH U UMITYJILCOM. https.//m.edsoo.ru/ffOcfc68
DHeprust nokos
KonTtponbshas pabora «OnTHKa.
39 OCHOBBI CIIEIMAIBHON TEOPUH buomorexa [IOK
H P https://m.eds00.ru/ffOcf6fo
OTHOCHTEIBHOCTH
40 ®otonbl. Popmyna [1nanka. bu6moreka [IOK
DHeprusi 1 UMIyJibc GpoToHa https.//m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHHE Bu6 110K
noImoTeKa
41 .0 A.T.
Qoroopderra. OmbrTs https://m.edspo.ru/ffoctfca
CroneroBa
3akonbl poTodddexTa. YpaBHeHUE
42 SI/I“HHJTeI(/iIzHa Ji)lq)(boma(b;ema bubmorexa [JOK
A ‘ https.//m.edspo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodddekra
Hasnenue ceera. Onbite [1. H.
43 JleGeneBa. XuMHuuecKoe JEHCTBHE brbmorexa [TOK
SR 8 https://m. edso0.ru/ff0d04a6

CBE€Ta
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TexHuueckue ycTporucTBa U
IIPAKTUYECKOE IPUMEHEHHE:

a4 (dhoTod7EMEHT, GOTOTATYIHK,
COJIHEYHas OaTapesi, CBETOIUOT

45 Pemenwne 3aga4 mo TeMe «JI€MEHTHI but6moreka [JOK
KBAHTOBOW OITHKH) https.//m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbIThI

46 Peszepdopna no paccesuuto o- bubmmorexa [IOK

https.//m.edsoo.ru/ff0d091a
gactull. [nanerapHas Mozens» aToma
but6moreka [JOK

47 Hoerynaret bopa https://m.edspo.ru/ffodoafa
Wznyuenue u nornomieHne GoToHOB

48 MpH TIepEeXo0Jie aTOMa C OJTHOTO bubmmorexa [{OK
YPOBHS SHEPIMH Ha Ipyroi. Busr https.//m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHOBBIC cBOMCTBA YacTHIl. BOTHBI

49 ne bpouns. KopnyckyinsipHo- bubmmorexa [JOK
BOJIHOBOMW Ayayu3M. CHOHTaHHOE U https.//m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOC HU3JTy4EeHUE
OTKpBITHE paJIHOAKTUBHOCTH.

50 Omprtel Pezepdopaa mo bubmmorexa [IOK
OTIPEIEIICHUIO COCTaBa https.//m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOTO U3JTy4CHUS
CaowuictBa anbda-, 6eta-, ramma-

51 u3nydeHus. Brnvsinue

PAAUOAKTUBHOCTH HaA JKUBBIC
OpraHu3MbI

51


https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DNEeKTPOHHBIW U TIO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nydenue

bu6morexa IIOK
https.//m.edsoo.ru/ff0d1162

53

OHeprust CBsI3U HYKJIOHOB B sIIpE.

S nepHsie peakuuu. SnepHbin
peakTop. [IpoGaembl, mepcrneKTHBHI,
JKOJIOTUYECKUE ACIEKTHI IEPHOU
SHEPreTUKU

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTHIIbl. OTKpBITHE
mo3uTpoHa. MeTonbl HAOIIOICHUS U
pETrUCTpaliU JIEMEHTAPHBIX
yactull. Kpyruslii cron
«DyH1ameHTaIbHbIE
B3aUMOJICUCTBH. EqUHCTBO
(U3NYECKOW KapTUHBI MUPa»

bu6moreka IIOK
https.//m.edsoo.ru/ff0d0e38

55

Bup 3Bé3anoro neba. Co3se3aus,
SIPKU € 3BE3/IBI, TUITAHETHI, UX
BuguMoe JBrkenne. CojlHeuHas
cucTteMa

56

Connue. ConHevHast aKTHBHOCTb.
Ncrounuk sneprun ConHLa U 3B€3]

57

3BE3bI, ©X OCHOBHBIE
XapaKTePUCTUKHU. 3BE3/bI TTIABHOU
nocJsenoBaTeabHOCTH. BHYyTpeHHee
cTpoenue 38€311. CoBpeMEHHbBIE
MIPEJICTABJICHHS O IPOUCXOXKIECHUU U
sBomonuu CosHIa U 3BE3]1
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58

Mneunsin [1yTe — Hama

T"anmaktuka. IlonoxxeHnue u IBMKEHUE

Comnxua B I'amaktuke. ['anakTuku.
YepHble OBIPHI B iApax rajlaKTUK

59

Bcenennas. PazOeranue rajakTHK.
Teopust bonbemioro B3peIBa.
PenukToBoe n3nyueHue.
MeraranakTuka

60

Hepeuennsie npobiiemsl
aCTPOHOMUU

61

KonTponpHas padora «J1eMEHTHI
ACTPOHOMHH U aCTPODUZUKI

62

O6006maromuii ypok. Pons ¢pusnku
Y aCTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJOTNYECKOM, COITMAaILHON 1
ATHUYECKOU cepax AesATeTbHOCTH
YeloBeKa

63

O6o6maromuii ypok. Pois u mecto
(bU3MKK U aCTPOHOMUU B
COBPEMEHHON HayYHOU KapTHHE
Mupa

64

O6o6marouuii ypok. Ponb
(u3nYEeCcKOi TEOpHH B
(hopMUPOBaHUU IPEICTABIEHUHN O
(bu3nyecKoil KapTUHE MUpa

65

O6o6maromuii ypok. Mecro
(bHU3UYECKOi KapTUHBI MUPA B
00IIeM psIly COBpEMEHHBIX
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€CTE€CTBEHHO-HAaYYHBIX
MPEJCTABICHUIN O IPUPOJIE

Pe3epBHbIl ypok. MarautHoe nose.

66 1
DNEeKTpOMarHUTHAS UHIYKIUS
PezepBHblii ypok. Ontuka. OCHOBBI

67 CIEeLUaJIbHON TEOpUH 1
OTHOCHTEIFHOCTH
Pesepnsiit ypok. KBanToBas pusmuka.

68 DNeMeHThl aCTPOHOMHH U 1 bubmorexa HOK

P https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usnka, 10 kmace/ Msxumies I'.41., byxosnes b.b., Corckuii H.H. mox
penakuueit [lapdentbeBoit H.A., AkiinonepHoe oduiectBo «M3naTenbcTBO

«IIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

I'.H.CrenanoBa. COOpHUK 3a/1a4 11O (PU3HUKE.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HMHTEPHET

bubaunoreka LIOK https://m.edsoo.ru/ff0c245a
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