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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUN M TpeOOBaHMI K pe3ysibTaram
OCBOECHHUSI OCHOBHOW 00pa3oBaTeNbHOU Mporpammbl, npencraBieHHbXx B OI'OC
COO, a Takxke ¢ yu€rom denepanbHOl paboueil MporpamMmbl BOCHUTAHUS U
KOHIIEIMU TpenoAaBaHusi yuyeOHoro mnpenMera «®duszmka» B 00pa30BaTENIbHBIX
OpraHu3aluusax Poccuiickoi denepannu, peannu3yroImmux OCHOBHbIE
o0Opa3oBaTeabHbIE TPOTrPAMMBI.

Conepxkanue mnporpamMmbl 1o (¢GU3UKE HampaBieHO Ha (GOPMHUPOBAHUE
€CTECTBEHHO-HAYyYHOW KapTUHBI Mupa oOydatomuxcs 10-11 xmaccoB mpwm
o0yuyeHuu ux Qu3rke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JEATEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim GI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPe3yJibTaTaM
o0y4yeHHUs, a TaKXKE YYHUTHIBAET HEOOXOJAMMOCTh pPeaU3aldUd MEKIPEIMETHBIX
CBsI3eld (PU3UKM C €CTEeCTBEHHO-HAyYHBIMH YYEOHBIMU TmpeameTramu. B Hel
OMPENIENAIOTCS OCHOBHBIC 1I€TM WM3yueHHs (PU3UKH HAa YPOBHE CPEIHEro OOIIEro
o0pa3zoBaHus, TUIAHUPYEMbIE PE3YyIbTAaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeMETHbIE, MPeAMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma mo ¢u3MKe BKIIOYAECT:

e TUIAHUPYEMBbIC PE3YIbTAaThl OCBOCHUS Kypca (hU3UKU Ha Oa30BOM YpPOBHE, B

TOM YHUCJIE IPEJAMETHBIE PE3yJIbTAThI 110 TOAaM 00YUYEHUS;

e cojlepxaHue yueOHoro npeameta «duznka» mo rogaM 00yueHHUS.

dusrka Kak Hayka O HauOoyiee OONIMX 3aKOHAX MPUPOJIbI, BHICTyNas B
KauecTBE y4eOHOIo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuM 00 okpyxaroiiem mupe. llkonbHbIN Kype Pusnku — cucteMooOpa3yronui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOILIECCOB U SBICHUM, H3y4aeMbIX XuUMHUEH, Ouomoruei,
dbusnueckorr reorpadueit u acTtpoHomue. Mcmonp3oBaHWE W AKTHMBHOE
NpuMeHEeHUEe (DU3MUECKUX 3HAHUM  OmpenenseT XapakTep M pa3BUTHUE
pPa3HOOOpa3HbIX TEXHOJOTHM B cdepe HHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIYYEHHUsS] HOBBIX MATEpHAJIOB C 3aJlaHHBIMM CBOMCTBAMU U JIPYTHX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJ B (OPMUpPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI Mupa oOydaromuxcs, B (OpMHpOBAaHUE YMEHUU MPUMEHSTH
Hay4HbI METO/I MO3HAHUS MPHU BBIMOIHEHUN UM YU4E€OHBIX HCCIIEI0BaHUN.

B ocHOBy kypca ¢(usuku st ypoBHS CpeaHero ooOiiero oOpa3oBaHUA
MOJIOKEH PsAl WIEH, KOTOphle MOXHO paccMaTpuBaTh KaK TMPUHIMUIBL €Tro
MOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCSA JIOTHYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3lesioB (U3UKH, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKHU.

Hoes eenepanuszayuu. B cOOTBETCTBUM ¢ HEW Marepuan Kypca (HU3UKH
o0beMHEH BOKpPYr (Qusuueckux Tteopuil. Begymmm B Kypce sBIseTCS
(dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pHH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. BEE peanuzanus NOpeanojaracT HUCMOJIb30BaHUE
T'YMAaHUTAPHOTO MOTEHIHANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U DPA3BUTHUS
¢u3uK Cc pa3BUTHEM OOIIECTBA, a TaKXKE C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJOTMUECKUMHU MPOOIEMaMH.

Hoess npuknaonoti  nanpaenennocmu. Kypc ¢u3uku mpennonaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHUYECKUX U TEXHOJOTMUECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercs TMOCPEICTBOM BBEJCHUS DJIEMEHTOB
COJIepKaHMsl, TMOCBSIIEHHBIX OSKOJIOTMYECKUM Tpo0JeMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKU W TEXHOJOTHH, a Takke 0O0CYXICHUS
po0JieM palMoOHAIBHOTO MPUPOAOTIOI30BAHUS U IKOJIOTUYECKONU 0€30MacHOCTH.

CTep>KHEBBIMU 3JIEMEHTaMH Kypca (U3UKU Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBISIOTCS (u3nueckue Teopuu (hopMHUpOBAHHE MPEACTABICHUN O
CTPYKTyp€ MOoCTpoeHus: puznueckoil Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMpPEACTaBICHUSIX O TMPUPOAE, TpaHUIlAX
MPUMEHUMOCTH TEOPHH, ISl ONUCAHUSI €CTECTBEHHO-HAYUHBIX SIBJICHUU U
MIPOIIECCOB).

CHUCTEMHO-/IESITETLHOCTHBIN NOAX0A B Kypce (PU3MKU peanu3yeTcsl Mpek]ie
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTAIBLHON AESITEIBbHOCTH OO0YYarouIuXcsl.
Jlnst  Ga3oBoro ypoBHS Kypca (QU3MKM — 3TO HCIHOJIb30BAHUE CHUCTEMBbI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCHEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIe B Mporpamme no (usuke oObEIUHEHBI B OOLIMN CIHCOK YUYEHHYECKUX
MpaKTHYECKUX paboT. BhijeneHne B yka3aHHOM IepeyHe J1a0opaTOpHBIX padoT,
MPOBOJAUMBIX JUISI KOHTPOJE UM  OLEHKH, OCYIIECTBISIETCS Y4aCTHUKaMU
0o0pa3oBaTeNbHOTO TMpoIEecca MCXOAs U3 OCOOCHHOCTEH IJIaHUpPOBAaHUS U
ocHamieHusi kaOuHera ¢Qusuku. Ilpu »sToM obOecneunBaeTcsi OBIaJCHUE
0o0y4YaromuUMHUCs YMEHUSIMHU TPOBOJAUTH KOCBEHHBIE U3MEPEHUS, HCCIETOBaHUS
3aBUCUMOCTEM (U3UYECKUX BEIUYUH U TIOCTAHOBKY OIBITOB MO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbioe BHUMaHUE YIENSETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3amad. [lpu 3TOM 17151 pacd€THBIX 3a/1ady MPUOPUTETOM SIBJISIIOTCS 3a/ladyd C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIIbIO, MTO3BOJIAIONINE MPUMEHSATh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjenia Kypca, TaK U UHTErpUpYs 3HAHUS U3
pa3HbBIX pa3aenoB. [[s KadeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIFOTCS 3aJaHUs Ha
OoOBbsSICHEHUE TPOTEKaHUsI (PUBMYECKUX SIBJICHUN M MPOLECCOB B OKpPYKaIOMICH
KU3HM, TpeOyrouue BbIOOpa (U3MYECKOl MoJenu sl CUTyallud MPaKTHUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpedoBanusimu DPIOC COO k MarepuasbHO-
TEXHUYECKOMY OO0EeCIEeUeHHI0 Y4eOHOTo Tporecca 0a30BbIi ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs JOKEH U3Y4aThCA B YCIOBUSIX
MpeAMETHOr0 KaOuHeTa (PU3MKHU WM B YCIOBHSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IuKJIa. B kxaOuHere (GU3UKU JOKHO OBITh
HeoOXxoauMoe JiabopaTopHoe OOOpYyIOBaHUE [Jisi BBHIMOJHEHUS YKa3aHHBIX B
nporpaMme mo (U3MKe YUEHHMUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALMOHHOE
o0opy10BaHUE.
JleMoHcTpanuoHHOe 0oOopyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MUHUMAJIBHOM JOCTATOYHOCTH W OOCCIEUYMBACT TOCTAHOBKY
MEPEUYNCIEHHBIX B TMporpaMMe T0 (U3MKE KIIOYEBBIX JEMOHCTpAIui s
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SBIGHUA W  MPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHCHUH.
JlabopaTtopHoe o00OpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcsi B BHJIE TEMAaTUUYECKUX KOMIUIEKTOB M 0OOECIEYMBAETCS B pacueTe
OJIHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaruueckue KOMIUIEKTHI
1abopaTopHOTO OOOPYIOBAHUS JIOMKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
W3MEPUTETHHBIX CUCTEM B BHJIE ITU(POBBIX Ja00OpaTOPHHA.
OCHOBHBIMH 1IEJISIMU U3yUeHHS GU3UKH B 0011IeM 00pa30BaHUU SABJISIIOTCA
e (opMHUpOBaHUE HUHTEpPECa W CTPEMJICHUA OOYy4YaIONIUXCS K HAYyYHOMY
W3YYCHUIO TIPUPOJIBI, PAa3BUTHE WX HHTEIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

e Ppa3BUTHE MPEJCTABICHUI 0 HAYYHOM METOJIC TO3HAHUS U (HOPMUPOBAHUE
MCCIIEIOBATEILCKOTO OTHOMIEHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHUPOBaHUE HAYYHOIO MHUPOBO33PEHHUS KAK pe3yJbTara H3Y4YCHUS
OCHOB CTPOCHHSI MaTepuu U (HyHIAMEHTATHHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMeHUN OOBSCHATH SBJICHHUS C HCIOJb30BAaHUEM
(bU3UYeCKUX 3HAHUIM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe TpEACTaBICHUN O poJid (PU3UKH UIsI PAa3BUTHA IPYTUX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue ATUX 1ejed obecreuruBaeTcsl pelieHueM CIEayIoMUX 3a/iad B
MpoIlecce U3yueHus Kypca GU3UKH Ha YPOBHE CpEITHEro 00IIero oopa3oBaHus:



e TIpHOOpETEHUE CHCTEMBI 3HAHUU 00 o0mmx bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTIOYAst MEXaHHUKY,
MOJIEKYISIPHYIO (QU3HKY, DBJIEKTPOJWHAMHUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPUBHKY;

e (opMHUpOBaHUE YMEHUU TMPUMEHSITH TEOPETUYECKUE 3HAHUS IS
oObsCHEHUs (PU3NUECKUX SBICHUM B TPUPOJe U ISl MPUHATHUS
MPAKTUYECKUX PELICHUN B IIOBCEAHEBHOMU KU3HU;

e OCBOCHHME CHOCOOOB pEIICHUS] PA3TUYHBIX 3a7a4 C SBHO 3aJlaHHOU
¢uzmyeckoil MOJENbI0, 3a/lad, MOAPA3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3JaHue PU3NUECKON MOJIENH, aJIeKBaTHON yCIOBUAM 33]1auu;

e TMOHMMaHWE (U3NUYECKUX OCHOB U MPHUHIMUIOB JEUCTBUS TEXHUYECKUX
YCTPOMUCTB U TEXHOJOTHMUECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAOUIYIO
cpeny;

e OBJIAJICHHE METOJIAMH CaMOCTOSITEILHOTO IJIAHUPOBAHUSI U MPOBEICHUS
(U3UYECKNX SKCIEPUMEHTOB, aHAIM3a W WHTEpHpeTanuu uH(opMaiuy,
onpeieNIeHUs JOCTOBEPHOCTHU MOTYUYEHHOT O PEe3yIbTaTa;

e CO3/IaHUE YCIOBHUU JJISl PA3BUTHS YMEHUW MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JESITETbHOCTH.

Ha wmsydenwe ¢usuku (0a30BBI YpOBEHb) HAa YpPOBHE CPEIHETrO OOIIero
obpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 waca B Henesio), B
11 knacce — 68 yacoB (2 yaca B HeZIEIIO).

[Ipempnaraempiii B mporpamme 1o (u3nke MepeyeHb JIa0OpaTOPHBIX W
MPaKTUUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUYUTENb JElaeT BBIOOP
MpOBEJICHUs J1a0OPaTOPHBIX pPabOT U OMNBITOB C YYETOM HWHIUMBUAYATbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COIEPKAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O O3HAHUSA

®usuka — Hayka o npupone. HayuHple MeTOIbl MO3HAHUA OKPYKAOIIETO
mupa. Ponb 3kcnepuMeHTa W TEOPUM B MPOLECCE IMO3HAHHUS MIPUPOMBI.
DKCIEpUMEHT B (hU3UKE.

MopenupoBanue (pu3nuecKux sSBICHUN U mpolleccoB. HaydHble rumortessl.
dusnyueckrue 3aKOHbl U TEOpPUHU. ['paHUIIbl MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHUIKDT COOTBETCTBUS.

Ponp u mecto ¢u3uku B POpMHPOBAHUU COBPEMEHHON HAay4yHOU KapTUHBI
MHPA, B IPAKTUYECKON AEATEIBHOCTHU JFOAEH.

Jlemoncmpayuu

AHanoroBeie ¥ HUGPOBBIE HU3MEPUTENbHBIE MTPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexannyeckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHUIKCHUS.
Cucrema orcuéra. TpaekTopusi.

[Tepemenienne, cKOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHAas CKOPOCTh) H
YCKOpPEHUE MAaTEpHAIbHOW TOYKH, MX NPOEKIMU HA OCU CHUCTEMbI KOOpJWHAT.
CiioxxeHune nepeMenIeHu U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOpPEHHOE NpsIMOJIMHENHHOE ABMKeHHE. ['paduxu
3aBUCUMOCTH  KOOPDAMHAT, CKOPOCTH, YCKOPEHHS, MYyTH U NEPEMEIICHUS
MAaTepPUAIbHONW TOYKU OT BPEMEHMU.

CBobOomHOE majsieHne. Y CKOpeHrne CBOOOTHOTO TaICHUS.

KpuBonuueitnoe  aBmkeHue. [IBMKEHME  MaTepHaJbHOM  TOYKH IO
OKPYHOCTH C ITOCTOSSHHOM MO MOAYJIIO0 CKOPOCTBIO. YTJI0Bast CKOPOCTh, TUHEWHAs
ckopocTs. Ilepron u yacrora obpamienus. [leHTpocTpeMuTEILHOE YCKOPEHUE.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE MNPUMEHEHUE. CHOUIOMETP,
JNBH>KEHUE CHAPSJ0B, LIEMTHBIC U PEMEHHBIC ITEPEaAUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPALMS KMHEMATHUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[Ipeo6pazoBaHre ABUKEHUMN ¢ UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Taenune Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOntonenue aBueHHs] Tena, OPOIIEHHOTO TMOJA YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOHOTO Ma/ICHHUS.

HampaBnenne ckopoCcTH npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomeol

N3yyeHne HEpaBHOMEPHOIO JIBMIKEHUs C LEIBI0 OINPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHHUS MEXAY MNYTSAMH, MNPOWJCHHBIMU TEJIOM 34
MOCJIEAOBATENBHBIE PABHBIE IIPOMEKYTKA BPEMEHH [PU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYJIIO.

N3ydeHne nBUKEHHS aprKa B BA3KOU KUIKOCTH.

N3yuenue nBuxeHus Tena, OPOIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. Jlunamuxa

[Ipuauoun  otHocutenbHOCTM  ['amuiess.  IlepBbid  3akoH  HproToHa.
NuepuyanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunmun cyneprosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTEpUaIbHON TOUKHU. Tpernii 3akoH HproTOHA 1151 MatepuanbHBIX TOUEK.

3akoH BcemupHoro TtsiaroreHusa. Cumia Ttsokxectu. llepBas kocmuueckas
CKOPOCTBb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (mokos, ckonbxenus, kaueHus). Cuia tpeus. Cyxoe
TpeHue. Cuiia TpeHUs CKOIbKEHUS U cujia TpeHus nokos. Koagduiment Tpenus.
Cuna cOnpOTUBIICHUS MIPY IBUKECHUU TEJA B )KUIAKOCTH WU Ta3e.

[TocTynaTenbHOE U BpalaTeabHOE ABUKEHHE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT Ccuibl OTHOCHUTENIIBHO OCH BpamieHus. Ilmedo cunel. YcioBus
pPaBHOBECHS TBEPAOIO TENA.

TexHrnueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JNBH>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBIIeHME MHEPLIHM.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HproToHa.

N3mepenue cun.

Clio)eHue Cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTHU OT JeOpMalvu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TTAJICHUM.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHUs TBEPAOTO Tena. BHUbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pEe3UHOBOM 00pasiie, oT ux AedopMaliui.

UccnenoBanne ycinoBUid paBHOBECHsS TBEPAOrO TeEJA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axoHbl cCOXpaHeHUA 6 MEXAHUKE

Mmnynsc MarepwalbHOW TOUYKHM (Tena), CHCTEMbl MAaTEPHAIbHBIX TOYCK.
NMmnynbsC cuibl M U3MEHEHUE HMIYJbCa TeJd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cuibl. MOIIHOCTD CUJTBI.

Kunernueckass sHeprusi MarepuaibHOW Touyku. Teopema 00 H3MEHEHUH
KUHETUYECKOU DHEPTUU.

[TorennumanbHas SHEprus. [TorenuumanbHas SHEprus yIpyro
nedbopMupoBaHHOW  TpykuHbl.  [loTeHuManbHass SHeprusi Tena  BOIM3U
MMOBEPXHOCTH 3EMJIH.

[loreHnmaneHple ¥ HEMOTCHIMAJIbHBIE  CHUJIBL. CBsi3b  paboOTHI
HEMOTCHIUAIBHBIX CHJI C U3MEHCHHUEM MEXAHWYECKOW DHEPTUHM CHUCTEMBI TEIl.
3aKOH COXpAaHEHUS MEXaHUYECKOU YHEPTUMU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE. BOJOMET, KOIED,
MPYXKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexo MOTEHIMAIBLHOM YHEPTUU B KUHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa € MOMOUIBIO JBYX OJUHAKOBBIX
HUTSIHBIX MaATHUKOB.

HccnenoBanue cBsizu pabOThl CUIIBI ¢ U3BMEHEHUEM MEXaHMUYECKON 3HEepruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MousiekyasipHas (pu3dnka U TePpMOTUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuxkenue. duddysusa. Xapaktep IBUXKEHUS U
B3aMMOJICMCTBUSL YaCTHUI] BEIIECTBA. MOJAENM CTPOEHUS Ta30B, XUJIKOCTEU H
TBEPJBIX TEN U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieniel. Macca u
pa3mepsl Mosiekyn. KonmmdyectBo BemecTa. [loctosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpUU HJCAIbHOTO Tra3a. AOCONIOTHash TeMmmepaTypa Kak Mepa
CpelHEell KWHETUYECKOM SHEpruu TEeIIOBOro JBIKEHHMS yactull raza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHbL. YpaBHeHHe MeHneneeBa—Knaneipona.
3akon JlanpToHa. M3omponiecchl B UA€albHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeAcTaBIEHUE M3OMPOIECCOB. HM30TEPMa, H30X0Pa,
n3obapa.

TexHudyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, J10Ka3bIBAIOIIME JUCKPETHOE CTPOCHHUE BellecTBa, (ororpadun
MOJIEKYJ OPTraHUYECKUX COCTUHEHUMN.

OmnbITel 10 T PY3UU KUJKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogens onbiTa HlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJIECTBUS.

Mogenb, WLTIOCTPUPYIOIAsi TPUPOTY AABICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WITIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUS HJACAIBHOTO Tasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00b€Ma KOMHATHI, JaBIICHUS U TEMIIEpaTypbl BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbt mepmoOUHAMUKU

Tepmonunamuyeckasi cucteMa. BHYTpeHHSIE SHEprusi TEpMOJAMHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meHeHus. KonnuectBo TemnoTel U paborta. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HJealbHOTO  raza. Buasl  Temnonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYCHHUE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMmIOTH Npu TEIIonepeaaye.

[lonsitue o0 anmabaTtHOM mponecce. llepBbIli 3aKOH TEPMOJIUHAMUKH.
[IpuMeneHue mepBOro 3akOoHa TEPMOJUMHAMHMKUA K u3ompoiieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmonuHamuku. HeoOpaTumMocTh Npo1ieccoB B PUPO/IE.

TennoBeie  MamuHbl.  [IpuHIUOBI ~ AEWCTBUA  TEIJIOBBIX  MAIIUH.
IIpeoOpazoBaHusi SHEPrUM B TEIJIOBBIX MamuHax. Koad@uumeHT moae3Horo
nevictBus TerioBod MamuHbl. Lukn KapHo m ero kodgduIMeHT IM0JIe3HOTO
JEUCTBUS. DKOJIOTHYECKHE MPOOIEMbI TEMIIOIHEPIEeTUKU.



TexHnueckne yCTpOWCTBA M NPAKTUUYECKOE TMPUMEHEHHE. JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHue BHYTpEHHEW JHEpruM Teja MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JEUCTBHEM CXATOro BO3/yxa, HarpeBanue sdupa B
JaTYHHOU TPyOKe MyTéM TpeHHUs (BUICOICMOHCTPAIIHS).

V3MeHeHue BHYTpEHHEH SHEpTUy (TeMIiepaTyphl) Teja pyu Teruionepeaaye.

OnpIT 1O aauabaTHOMY paCIIUPEHHIO BO3ayXa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, IBUTaTelNsi BHYyTPEHHETO CrOpPaHusi, peaKTUBHOTO
JBUTATEIS.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3mepenne yaenbHOU TEIUIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eeuecmea. Dazosvle nepexoovl

[TapooOpazoBanue u KoHAeHcalus. Vcrapenue u kurneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3ayXa. HachelmeHHbI map. YaenpHas TEmioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.

Tépnoe teno. Kpucrannuueckue u amopdHsie Tena. AHU3OTPOIUS CBONCTB
kpuctamioB. Kuakue kpucrtawibl. CoBpemeHHble Martepuanbl. [lmaBneHune u
KpUcTaJu3anus. Y ieabHas TeroTa miasienus. CyOoaumanusi.

VYpaBHeHHe TENI0BOro OanaHca.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJOTUU MOJYYEHUS] COBPEMEHHBIX MAaTEpHUAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHILLIEHHBIX APOB.

Kunienne nmpu noHM>XKEHHOM J1aBJICHHUH.

CnocoObl U3MEpPEHUS BIAKHOCTH.

HaGntonenue HarpeBaHus U IJIaBJICHUS] KPUCTAITMYECKOTO BEIECTBA.

JleMoHCcTpanys KpUCTaJUIOB.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznea 4. DaekrpoanHamMuka
Tema 1. Inekmpocmamuka
ONeKTpu3auus TeN. ODJEKTpUYECKHi 3apsana. JlBa BHIAa 3NIEKTPUUYECKHUX
3apsiaoB. [IpOBOMHWKM, AMAPNEKTPUKU W TMOJYIMPOBOJHHUKH. 3aKOH COXPaHECHUSA
ANEKTPUYECKOTO 3apsaaa.
B3aumoperictBue 3apsaoB. 3akoH KynoHa. TodeuHbIN SIEKTPUUECKUAN 3apsia.
Onektpuueckoe mnoisie. Hanpsok€HHOCTh  anekTpuueckoro mnosd. [IpuHiun



CYyHEPIIO3ULUNA BJIECKTPUUYECKUX MOJIeH. JIMHUM Hanps>KEHHOCTH AIEKTPUUYECKOTO
TOJISL.

Pabora cumnm  anektpocrathueckoro  mojsA.  Ilorenmuan.  PasHoCTh
MOTECHIMANOB. [IpOBOAHUMKM W JOUINEKTPUKHA B BJIEKTPOCTATUYECKOM MOJIE.
JlnsnekTpuyeckas MpOHUIIAEMOCTD.

DNeKTpoEMKOCTh. KoHneHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE. HJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATUUECKAsl 3alllUTa, 3a3€MJICHUE BJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN anmapar, CTPYWUHBIN TPUHTED.

Jlemoncmpayuu

Y CTpOWCTBO M IPUHIIUIT JEUCTBHS JJIEKTPOMETPA.

B3aumopericTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3aAPSIKEHHBIX TEIL.

[IpoBOJHUKH B 3EKTPOCTATUUECKOM IOJIE.

DJIEKTpOCTATUYECKAs 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U TUIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

N3mepenune 3neKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosnnsiit 3nekmpuueckuit moxk. Toku é paznuunsix cpeoax

DJIEKTPUYECKU TOK. YCIIOBUS CYHIECTBOBAHUSA DSJIEKTPUUYECKOTIO TOKA.
Uctounnku Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsxenne. 3akon OMa 111 y4acTKa LETH.

DIIEKTPUYECKOE CONPOTHUBIICHUE. Y AEIBbHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIbHOE, CMEIIAHHOE COETMHEHNE MPOBOJIHUKOB.

PaGora osnektpuueckoro Toka. 3akoH Jhxoyns—Jlenma. MoiHOCTD
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIIKYILAS] CHJIa U BHYTPEHHEE CONPOTHUBJICHHE WCTOYHHUKA TOKA.
3akon OMa JiIs TOJTHOM (3aMKHYTOM) 3JIEKTpUIecKoi 1ienu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAsI ~ MPOBOJMMOCTH  TBEPIABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTHUBIICHUSI METAJUIOB OT TeMrnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKUI TOK B BakyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKW. CoOcTBeHHas 51 MIPUMECHas MIPOBOJMMOCTb
noynpoBoAHUKOB. CBolicTBa P—N-niepexoaa. [lonynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTpUYECKUA TOK B  pacTBOpax M  pacIuiaBax  dBJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUYECKU TOK B Ta3zax. CaMOCTOSTENBHBIA W HECaAaMOCTOSITEIBHBIN
pa3psa. Monuus. [1na3ma.

TexHudyeckne yCTpOWCTBA M NPAKTHUUECKOE TMPUMEHEHUE. aMIepMeTp,
BOJBTMETP, PEOCTAT, HCTOYHUKHU TOKA, DIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/,
TEPMUCTOPHI 1 (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AMOI, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS MIIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
TUJIOIA/IU MTONIEPEYHOTO CEUEHUs U MaTepuaa.

CmenanHoe COeJMHEHUE MMPOBOTHUKOB.

[IpsMoe wu3MepeHue SIEKTpoABMKYyIed cuibl. KopoTkoe 3ambikaHue
raJibBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAILJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE ANEKTPOIHUTOB.

NckpoBoii pa3psia 1 IpOBOJUMOCTb BO3yXa.

OIHOCTOPOHHSSI MPOBOJIUMOCTH THO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

N3yueHne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHue 3neKTpOABUKYILEH CUIIbI UCTOYHMKA TOKA MU €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue anexTposunsa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kmacce OCymecTBISETCS C
y4€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu MaTE€MaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nousmusi, CBA3aHHbIE C U3YYEHHUEM METOJIOB HAyYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIM (hakT, rumnoresa, (unMyeckas BEIUMYMHA, 3aKOH,
Teopusi, HaOIIO/ICHNE, SKCIIEPUMEHT, MOJIETTMPOBAaHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pelleHUE CUCTEMbl ypaBHEHMM, JuHEWHas (QyHKIu,
napaboia, runepOona, ux rpa)uku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPHI U UX MPOEKIMU Ha OCHU KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonocus: Mexanndeckoe NBUKEHUE B KUBOU mpupoie, nuddysus, ocMoc,
TEIUIOOOMEH YKUBBIX OPraHU3MOB (BHIBI TEIUIONEPEIayH, TEIUIOBOC PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 'KUBOMU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX Tel, XUIKOCTEH u



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS IUCCOLMAINS,
rajJbBaHUKa.

l'eocpaghus: BnaxHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBIXKCHUN C HUCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHUS] B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMIyJbca B TeXHHKe (pakeTa, BOAOMET W JPyrue), IBUTATEIb BHYTPEHHETO
CropaHus, napoasi TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYyYEHU COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUECKas 3alllUTa, 3a3€MIICHHE SJIEKTPOIPHUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, ANEKTPOHATPEBATEIbHBIE puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. djekTpoauHAMUKA

Tema 3. Maznummnoe none. In1eKmpomacHUMHAA UHOYKUUS

I[locTostHHBIE ~ MarHUTHEL. ~ B3auMmoJelcTBHE  MOCTOSIHHBIX ~ MarHHUTOB.
MarautHoe mnone. Bekrtop MarHuTHOM wuwHAaykuuu. I[lpuHnmn cynepno3unuu
MAarHUTHBIX MOJIeW. JIMHMM MarHWuTHOM WHAyKIMU. KapTMHa AWHHUN MarHUTHOU
VHIYKIWH OJI TOCTOSIHHBIX MarHUTOB.

MarnutHoe T1I0JIe MOPOBOJHHMKA C TOKOM. KapTWHa JWMHHUN WHIYKIUA
MAarHUTHOTO TOJS JJIMHHOTO MIPSAMOTO IPOBOJHHUKA UM 3aMKHYTOIO KOJIBLIEBOT'O
MMPOBOJIHHKA, KaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOIy/Ib U HAIPaBJICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHULIbI
B OJTHOPOJHOM MarHUTHOM moJie. PaGoTa cumbl JlopeHra.

SIBneHre 3JIEKTPOMAarHUTHOWM WHAYKIUM. IIOTOK BEKTOpa MAarHUTHOM
MHAYKIUHA. OJEKTPOABMXKYIAS CWIAa HWHAYKUAH. 3aKOH 3JIEKTPOMAarHUTHOU
naaykunu Dapajes.

BuxpeBoe »siexkTpuueckoe Imosie. OJIEKTPOABMKYINAs CWJIa WHAYKIWHA B
MIPOBOJHUKE, NBIKYILIEMCS IMOCTYIIATEIILHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

ITpasuio Jlenua.

NHOyKTUBHOCTE. SIBI€HHE CaMOMHAYKIMHU. OJICKTPOABWKYIIAs CHJIA
CaMOMHIYKLIHH.

DHEpPrusi MAarHUTHOTO MOJISI KaTYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TeXxHUYeCKHe YCTPOHWCTBA W MPAKTUYECKOE IPUMEHEHUE. TMOCTOSHHBIC
MAarHuThl, BJECKTPOMATrHUTHI, DJCKTPOJBUraTEIb, YCKOPUTEIH >JIEMEHTapPHBIX
YaCTHIl, HHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO Ty4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHOYKIIMA MATHUTHOTO MOJISL.

BzaumonencTBrue AByX NMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE 3IEKTPOMArHUTHON UHIYKIIUU.

[Tpasuiio Jlenua.

3aBUCUMOCTD JJIEKTPOJBHXKYIIEH CHJIBI MHIYKIUMHA OT CKOPOCTH WU3MEHEHUS
MarHuTHOTO MOTOKA.

SlBneHue caMOMHAYKIIUY.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yyeHne MarHuTHOTO NOJIS KaTYIIKHA C TOKOM.

HccnenoBanue nelicTBUSA NOCTOSHHOIO MAarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABIeHUSA DIIEKTPOMArHUTHOW UHIYKLUH.

Paznen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazHuUmHble KOJ1€OAHUSA

Konebarenpnas  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
IMapmonnueckue konebanus. Ilepuon, yactora, ammiutyna u ¢asza KoiaeOaHUM.
[IpyXuHHBIN MasTHUK. MareMaTH4ecKuil MasiTHUK. YpaBHEHHE TapMOHUYECKHUX
kosieOanuii. [IpeBpalieHre 3HePruy MpU rapMOHUYECKUX KOJICOaHUSX.

Konebarenpubiii kKOHTYp. CBOOOJIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B
UJEaTbHOM KOJIeOATeTbHOM KOHTYpe. AHANIOTUs MEXIYy MEXaHWYECKUMHU U
ANEKTPOMArHuTHbIMU KoJjiebanusmu. @dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPIUH B UJCATBHOM KOJeOaTeIbHOM KOHTYPE.

[IpeacraBienue o 3aTyxaroumx KojeOaHUusX. BbIHYX/IeHHbIE MEXaHUYECKHE
Konebanus. Pezonanc. BeiHyK/I€eHHbBIE 3IEKTPOMAarHUTHbIEC KOJIEOaHUS.

Ilepemennblii  TOK. CHHYCOMZANBHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHO€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HampsHKEHUS.

Tpauncdopmartop. IIpousBoacTBo, mepeaadya U MOTPeOICHHUE IIEKTPUUCCKON
SHEPIruM. JKOJOTHMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTposHepruu. Kynbrypa
HCTIOJIb30BAHUS JICKTPOIHEPTUHU B TTOBCETHEBHOM KU3HHU.

TexHuueckne yCTpPOMCTBAa M MPAKTHYECKOE IMPUMEHEHHE: SICKTPUUYECKUN
3BOHOK, T€HEPaTOp MEPEMEHHOT O TOKa, TUHUM JICKTpOIepe iady.

Jlemoncmpayuu

HccrenoBanre mapamMeTpoB KoJeOATeIbHOW CHUCTEMBI (NMPYXUHHBIA WA
MaTEeMaTHYCCKUN MasTHHK).



HabGntonenue 3aTyxaronmx KoiaeOaHu .

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOJIEOaHU.

Habmronenue pe3onanca.

CB0OOHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcruiiorpaMMbl (3aBHCHMOCTH CHJIBI TOKA W HANPSDKEHHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mocneqoBaTEIbHOM COEAMHEHUU PE3UCTOpPa, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUY 3JIEKTPOIEePEIayu.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

HccnenoBanne 3aBUCHMOCTH NEPUOJIA MaJbIX KOJIEOAHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

HccnenoBanne mepeMEHHOr0 TOKa B IENU U3 MOCJIEN0BATEIbHO
COCIMHEHHBIX KOHACHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbBLE 60IHbL

MexaHnuueckue BOJIHBI, YyCiOBHsS pacnpoctpanenus. Ilepumon. CxopocTb
pacrpocTpaHeHusi W JuiMHa BOJHBI. [lomepeyHble W MPOJOJbHBIE BOJIHBL.
Nutepdepenius u qudpakims MEXaHHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI M3TyUYCHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkTpomarauTHo# BoiHe. CBoOICTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)KCHHE, MpEOMJICHUE, ToJispu3anus, Judpakius,
unrepdepenius. CKOpoCTb IEKTPOMATHUTHBIX BOJH.

[[Ixana »meKTpOMAarHUTHBIX BOJIH. [IprMeHeHue 3JeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHUUIIBI paAUOCBA3U U TeNeBUIeHUs. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIECH CPEBI.

TexHudeckue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJbTPa3ByKOBas JAMArHOCTHUKA B TEXHHKE W MEIHUIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHECHHE MOMEPEUHBIX U IPOJIOTBHBIX BOJIH.

Koneb6mntomeecs Teno Kak UICTOYHUK 3BYKa.

HabGntonenue oTpaxxeHus U MpeioMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHunu u gupakiuu MEXaHUYECKHUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntoneHnue cBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOH U
4acTOTOM KoJieOaHUH.



UccnenoBanue CBOICTB AJEKTPOMArHUTHBIX  BOJIH: OTpa)XXCHHUE,
MpeIoMIICHHE, ToNgpu3anus, Tuppaxkius, UHTepPepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. IlIpaMOIMHENHOE pPacIpOCTPAHEHUE CBETAa B
OIHOpoaHOM cpene. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne m3o0paxeHuil B
IJTIOCKOM 3€pKalle.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja MOIHOTO
BHYTPEHHETO OTPAXKEHHS.

Jucnepcus cBera. CnoxHBIN cocTaB Oenoro ceera. Lger.

ColOuparomiue u pacceuBarouue JuH3bl. ToHkas mauH3a. DoKycHOe
paccTosiHUEe M ONTUYEeCKas cujla TOHKOM JuH3BL. [locTpoenune wuzoOpakeHUil B
coOMparIINX U paccerBaromux JnH3ax. @opMysa TOHKON JIMH3bI. Y BEIUYECHUE,
JaBaEMO€ JINH30M.

[Ipenenbr MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBast ontuka. WuaTepdepenuust cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOmMOIEHUST MAaKCUMyMOB U MHUHUMYMOB B HMHTEp(PEPEHIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakuus cBeta. JudpakiumonHas pemérka. YCIOBHE HAOIIOACHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM  MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tomapusauus ceera.

TexHuueckne yCTpOMCTBA M TMPAKTUYECKOE NPUMEHEHUE. OYKH, JIyIa,
dboToanmapaT, NPOCKUHUOHHBIA ammapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKa, TU(paKIMOHHAS PEIIETKA, TOJISIPOUS.

Jlemoncmpayuu

[IpssMoMHEHHOE pACHPOCTPAaHEHHUE, OTPAXKEHHE M NPEIOMIICHHUE CBETA.
OnTtuueckue mpudopsI.

ITomHOE BHYTpeHHEE OTpakeHue. Moenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Monenu MUKPOCKOIA, TEJIECKOA.

HaGntonenue naTepdepeHum cBera.

Habmronenue nudpakinu cBeTa.

HaGntonenue nucnepcuu cBera.

[Tonydyenune cnekTpa ¢ TOMOUIBIO TPU3MBI.

[lonyueHue criekTpa ¢ MOMONIBIO TUPPAKIIMOHHON PEIIETKH.

HabGntonenue nomnsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomoi



N3mepenne mokazaTens NpeoMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.
Habmonenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cHIENUAIBLHOI TEOPUU OTHOCUTEIbHOCTH
I'panunbl  NPUMEHMMOCTH  KJIIACCMYECKOM  MexaHuku.  lloctynaTsel
CIICLIMATIbHOM TEOPUH OTHOCHUTEIBHOCTH. HWHBAPUAHTHOCTH MOAYJS CKOPOCTHU
CBETa B BAKyyMe€, IPUHLIHI OTHOCUTEIIbHOCTHA DUHILITEIHA.
OTHOCUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHH U COKPAILCHUE
JUTHHBI.
DHEPrus U UMNYJIbC PEISITUBUCTCKOW YaCTULIBI.

CBsA3b MACCBI C YHEPTUEN U UMITYJIBCOM PEJISITUBUCTCKON YaCTHUIIbI. DHEPrus
MTOKOSI.

Pa3znen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u s3HEprun HOTOHA C €r0 YACTOTOU. DHEPrus
U UMIyJIbC (pOTOHA.
OTtkpoiTue u uccnenoBanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dbororddexra. YpaBHenue JDiiHimTeiHa s gorodrddekra. «KpacHas rpanuna»
dhororpdexra.

JlaBaenue cBera. OmbiTe! 11. H. JIeOenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHudeckne yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUuK, COHEYHasi OaTapesi, CBETOUO.

Jlemoncmpayuu

®oto3(ppeKT Ha yCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHET0 (GoTodddeKTa.

Cseronunon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopaa mo paccesHUIO o -4acTHIIL.
[Imanerapnas moxpens aroma. lloctynater bopa. M3nydenune wu mnoriouieHue
(OTOHOB TMpU THEpexojie aToMa C OJHOTO0 YPOBHSI PHEPruud Ha JApyrou. Buasl
crieKTpoB. CIIEKTp YpOBHEW SHEPTUM aTOMa BOJOPOAA.

BonnoBreie cBoiicTBa yactull. Bosnbl ge bpoitnst. KopryckysipHO-BOIHOBOM
Tyalii3M.

CHoHTaHHOE U BBIHYXJECHHOE U3ITYUYCHHUE.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IMPUMEHEHUE. CHEKTPaJbHBIN
aHau3 (CIICKTPOCKOM), Ja3ep, KBAHTOBBIH KOMITHIOTE.



Jlemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Ornpenenenue JIMHBI BOJHBI Ja3epa.

HaGmronenne nuHelyaThIX CIEKTPOB U3JTyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

Ha6ntonenue nuHevyaToro cuekrpa.

Tema 3. Amomnoe s0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOIIME CIOKHOCTh CTpoeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHutro  cocTaBa
paguoakTuBHOTO wu3nyueHus. CBolicTBa anb(da-, OeTa-, TramMMa-U3Iy4YEHUS.
BnusiHue painoakTUBHOCTH Ha XKUBBIE OPTaHU3MBI.

OTtkpbiTHe TIpOoTOHA U HeWTpoHa. HykimonHas monens simpa [eiizenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio siapa. M30Torsl.

Anbda-pacnag. ODJNEKTPOHHBI H MO3UTPOHHBIM Oera-pacman. ['amma-
M3JIy4eHue. 3aKOH paJMOaKTUBHOIO pacmaaa.

DHeprusi CBsI3W HYKJIOHOB B sifipe. S nepHble cuibl. Jlepekt Macchl siapa.

Snepueie peakuuu. /leneHue u CUHTES AA€Ep.

SAnepnsiit peaktop. Tepmosinepubiii cuntTe3. [IpoOnembl W NEPCHEKTUBBI
AIEPHON YHEPIETUKU. DKOJOTUUECKHUE ACIIEKTHI SIACPHON IHEPTETUKMU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE MTO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIUU AIEMEHTAPHBIX YACTHII.

dyHamMeHTaabHbIe B3auMojieicTBUS. EquHCTBO (hU3nyeckoil KapTUHBI MUpa.

TexHuueckne yCcTpOMCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buinibcona, siaepHblid peakTop, aToMHas Oomo0a.

Jlemoncmpayuu

CU€TurK HOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

HccrnenoBanue TPeKOB YacTHIL (IO TOTOBBIM (poTOTpadusim).

Pa3znen 8. DjieMeHTBHI aCTPOHOMHUM H acTPoGU3NKH

OTarnbl pa3BUTHUS acTpoHOMUU. [IpUKIIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro Heba. Co3Be3qaus, spKUe 3BE3/bI, TUIAHETHI, UX BHUIUMOE
JIIBMOKCHUE.

CoiHeyHas cucTeMa.

Connne. ConHeuHass akTHUBHOCTh. McTounuwk sHeprun ConHia W 3BE3N.
3BE3/1bI, MX OCHOBHBIE XapaKTCPUCTUKHU. JlMarpamMma «CHEKTpajbHBIA Kjacc —
CBETHUMOCTB». 3BE34bI TJIABHOM ITOCIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JUIsi 3BE3]] TJIABHOW IMOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3BE31. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu CoiHIa U
3BE3/. DTanbl >KU3HU 3BE3 .

Mneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenwe u nBmxenue CosHOa B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuky U kBasapbl. UEpHBIE OBIPHI B sapax
rajakTHK.

Bcenennas. Pacimmmpenue Beenennoit. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa. PenukroBoe usinyueHue.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménubie npo0aeMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGntonenust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUM IS ONpeIeTICHUs TOJIOKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Us1 CEBEPHOTrO MOMyIIApUs U IPKUE 3BE3/BI.

HaGmonenus B Teneckon Jlynsl, mianer, Mueunoro IlyTtu.

O0o0maree NOBTOpeHUE

Ponpr ¢u3uku U acTpOHOMHMHM B OSKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COIMAIBHON U ATUYECKOU chepax AesTETbHOCTU YEJIOBEKa, POJib U MECTO (DU3UKHU
U ACTPOHOMHUHU B COBPEMEHHON Hay4yHOU KapTUHE MHPA, POJIb PU3HUECKON TEOpUU
B (opMuUpoBaHMM MPENCTABICHUN O (PUINUECKON KapTUHE MHPA, MECTO
($bu3MYeCKOl KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABIECHUAN O MIPUPOJIE.

Me:xknpeaMeTHbIe CBI3H

N3yuenne kypca ¢usuku 6a3o0Boro ypoBHs B 11 kiacce ocymiecTBIsSeTCS ¢
Y4ETOM COJAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMHM MAaTEMATHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsmusi, CBSI3aHHBIE C M3YyYEHHEM METOJO0B HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumnoresa, (unyeckas BEIUMYMHA, 3aKOH,
Teopusi, HaOIIO/ICHNE, SKCIIEPUMEHT, MOJIETTMPOBAaHUE, MOJIEb, U3BMEPECHUE.

Mamemamuka: pelleHHE CHCTEMBl YPAaBHEHWH, TPUTOHOMETPUUYECKUE
(YHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKUWH HA OCH KOOPJWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMI, NPU3HAKK MOAOOUSI TPEYroJbHUKOB,
onpeieNIeHue MIOMAAU TIOCKUX GUryp u oobeéMa Tel.

buonocus: »nekTpudeckue SIBJICHUS B KUBOM MpuUpoJie, KoJjieOaTenbHbIe
JIBH)KEHUS B KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NECUCTBUE
paaraluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUTUYECKAS] CTPYKTypa TBEPIABIX
TEJ, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIMYECKOW PEMIETKH, CHEKTPAIbHBIN
aHalu3.



l'eocpagpusi:  marHuUTHBIE TIONIOCA 3€MJIM, 3aJle)Kd MArHUTHBIX — PYII,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3€MIICTPSICCHUI.

Texnonocus: IJHWHWUW DIIEKTPOIEpENad, TEHEPATOp IMEPEMEHHOIO TOKa,
ANEKTPOJIBUTaTENb, WHAYKIWOHHAS II€Yb, pajap, PaauonpUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBY-meub, MPOEKIMOHHBIN anmapaT, BOJOKOHHAs OINTHKA,
CoJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®dHU3MKa» Ha YPOBHE CPEIHETO OOIIETo
obpa3zoBanus (0a30BBI YPOBEHB) JOJDKHO OOECICUYHTH JOCTHKCHHE CIICTYFOIINX
JUYHOCTHEIX, METAIPEAMETHBIX U IIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3YyAbTAThl OCBOCHUS yueOHOro npeamera «dusnka» TOIKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUMXCS PYKOBOJCTBOBATHCS
c(hopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PacUIMpPEHUE >KU3HEHHOTO
ONBITAa W OMbITA JEATEIBHOCTH B MPOLIECCE PEaTu3allid OCHOBHBIX HANPaBICHUU
BOCHUTATEIIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTD IPakAAHCKOM MO3UIIUKN 00YyHaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOT0 OOIIECTBA;

MNPUHATHE  TPAJULIHUOHHBIX  OOIIEYETIOBEYECKMX T'yMAaHUCTUYECKUX U
JEMOKPATUYECKUX IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEPECAX TIPa)XKTAHCKOTO
oO111ecTBa, y4aCTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aMMOJEHCTBOBATH C COUUAIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIHUSIMU U HA3HAYCHUEM,

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU €S TEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMSI:

c(hopMHPOBAHHOCTH POCCUICKOU rpaXKJIaHCKOM WJICHTUYHOCTH,
MaTpUOTHU3MA,

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PUBUKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, ITHUYECKOTO MTOBEICHMUS,

CIIOCOOHOCTh OIICHUBATH CHUTYAllMI0 W TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIEC B
NESITENBHOCTH YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYas ICTETHUKY HAYYHOTO TBOPUYECTBA,
Mpucylero Gpu3nyeckol HayKe;



5) Tpy10BOT0 BOCIIUTAHUS :

HHTEpEC K pa3iaudHbIM cdepaM IpodeCCHOHATBLHOU JEITEIbHOCTH, B TOM
YUCJIEe CBA3AHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIAaTh OCOZHAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CITOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3MKK Ha MPOTSHKEHUH BCEH JKU3HM,

6) 3K0JI0rH4eCcKOro BOCIIUTAHHSA:

c(hOpMUPOBAHHOCTb HKOJOTMUECKON KYJIbTYpbl, OCO3HAaHHE TJIO0ATBHOIO
XapakTepa dKOJOTHYECKUX MPooIIeMm;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUI B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHUS LEJEH YCTOWUYUBOTO Pa3BUTHUS YEIIOBEUECTBA,;

paclIupeHue OMbITa ACATEIBHOCTH JKOJOTHYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HaHUH 110 (PU3MKE,;

7) HEHHOCTH HAYYHOTO TIO3HAHUS :

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3NUECKON HAYKH,

OCO3HAHUE IIEHHOCTU HAY4YHOM JEeATETbHOCTH, TOTOBHOCTH B IMpOIECCe
u3yueHus: (U3UKH  OCYLIECTBIISITh  MPOEKTHYIO UM HUCCIEIOBATEIbCKYIO
NEeSATeNbHOCTh UHUBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IHo3HaBaTe/IbHBIE YHHBEPCAJIbHBIC Y4eOHbIe 1eiiCTBHUS
ba3oBble joruueckue a1eiicTBUS:
CaMOCTOSITEIbHO  (QOPMYNIHMPOBATH M AKTyallM3UpOBaTh  MpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENEINIATh LENU JEATEIbHOCTH, 3aJaBaThb IAPAMETPbl U KPUTEPUU HX
JOCTUKEHMUS,;
BBISBIITH  3aKOHOMEPHOCTH M INPOTHUBOPEUYUS B  PACCMATPUBAEMBIX
(U3UYECKUX SABICHUSX;
pa3palaThiBaTh IJIAH PELICHHS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTEpUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B AEATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJIAM, OLICHUBATh PUCKH MOCJIEACTBUI AEATEIbHOCTH;
KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B YCJIOBUSAX  pEaJbHOIrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOICUCTBUS;
Pa3BUBATH KPEATUBHOE MBIILJICHUE MPU PEUICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ncciaenoBare/ibCKue 1eiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEN, KIKOUYEBBIMUA MOHATUSMH M METOAAMHU
(bU3UYEeCKON HAayKH,



BJIaJIETh HaBBIKAMU YYEOHO-HCCIIEI0BATEIBCKOU U MTPOCKTHOU JEATENbHOCTH
B 00yiacTu (hpU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelieHusi 3ajad (U3UUECKOro COAECPKAHUS, MPUMEHEHUIO PA3TUYHBIX
METOJIOB ITO3HAHUS,

BJIQJIETh BHUJAMH JICSITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIIpEeTalliy, MNpeoOpa3oBaHUI0 M MPUMEHEHUI0O B PAa3UYHBIX Y4EOHBIX
CUTyalUsX, B TOM YHUCJI€ PU CO3JaHUU YUEOHBIX MTPOEKTOB B 00JaCTU (DU3UKHY;

BBISBJISITh [IPUYUHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajavy,
BBIJIBUTaTh TUINOTE3Y €€ pEeIICHUs, HAaXOJIUTh apryMEeHThI [JIsl JOKa3aTelbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh NapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATH TOJIyYCHHbIE B XOJAE pEUIeHUs 3a/Jaud pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a7aull B 00pa3oBaTENbHOU
JESATETbHOCTH, B TOM YUCJIE MPU U3YYEHUU (PU3HKHU;

JaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OIbIT;

yMETh TMEpPEHOCUTh 3HaHuA 10 (U3MKE B MPAKTUUYECKYI0 00JIacTh
KUZHEACATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEAMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, MPEIJIaraTh OPUTMHAIIbHBIE MTOAX0/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIQJIETh HaBBIKAMU MOJy4YeHUs] MHGOpMALMK (PU3NUECKOTO COACPKaHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIBHO OCYHIECTBIATH IOUCK, aHaIM3,
CUCTEMATH3alUI0 M HHTEPIpETali0 MH(OOpPMalMKU Pa3IUYHbIX BUAOB U GopMm
MpeACTaBICHUS;

OLICHUBAThH JIOCTOBEPHOCTh HH(POPMALINH;

UCIIOIBb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX U  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3alMOHHBIX
3a7a4 ¢ COONoAcHHEM TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, pPEeCypcocOepekeHusi, MPaBOBBIX U  OATUYECKUX HOPM, HOPM
HH(POPMAIIMOHHON 0€30TaCHOCTH,

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJICpKAaHUS B Pa3NUUHBIX Qopmarax ¢
y4€TOM Ha3HauyeHUs MH(OPMALIUU U 1IEJIEBOM ayJAUTOPUH, BHIOUpasi ONTUMAIbHYIO
dbopmy npecTaBiICHUS U BU3yaIU3alluu.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
OCYILECTBIIATH OOIIEHHE Ha YPOKaxX (DU3UKHU U BO BHEYPOUHOU JIEATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CHUTyallMii ©  CMST4aTh
KOH(JIUKTHI,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSA C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPECTB,;

MMOHUMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYAIbHOU
paboTHI,

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBUU C YUETOM OOIIMX
WHTEPECOB U BO3MOXHOCTEN KaXKJI0TO YJIeHA KOJJIEKTUBA,;

NpUHUMATh I1€JIM  COBMECTHOW  JAEATEIbHOCTH, OPraHU30BBIBATH H
KOOPJAVMHUPOBATh JECUCTBUS IO €€ JOCTHMIXKEHUIO: COCTABJATH IUJIaH JCHUCTBUH,
pacrpenensTh poid C Y4ETOM MHEHHUM YYacCTHUKOB, OOCYXIAaTh Pe3yJIbTaThl
COBMECTHOM PabOTHI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJaJa M KAXKAOTO YYaCTHHKA KOMAaHIbl B
001K pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKThI, OICHUBATh HAEH C TMO3UIHUM HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PAa3JIMYHBIX
CUTYaIUsX, TPOSIBISTh TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIe YyHUBepCAJbHbIE YUeOHbIE 1eliCTBUSA
Camoopranusanms:

CaMOCTOSITEJIbHO OCYIIECTBIATh MO3HABATEIBHYIO JIEATEIBHOCTh B 00JacTU
(GU3UKH M aCTPOHOMUH, BBISBJIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIE 3a1a4H;

CaMOCTOSITEJILHO COCTAaBIIATh IJIAH PEIICHHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJIHEHHS TPAKTUYECKON PabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH M TIPEATIOYTEHUM,

JaBaTh OLICHKY HOBBIM CUTYyaIlUsM,

pacuupsTh paMKH y4eOHOIo MpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHHH;

JenaTh OCO3HAHHBIM BBIOOp, aprymMeHTUpOBaTh e€ro, OpaTh Ha ce0d
OTBETCTBEHHOCThH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO 3PYAUIMU B 00JaCTU
(U3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEJIBHOM  pe(uieKCHUM  KakK  OCO3HAHUS
COBEpIIAEMbIX JIEMCTBUA U MBICIUTENBHBIX MPOILECCOB, HMX pe3yJlbTaTOB U
OCHOBAHUM;

UCIIOJIB30BaTh MPUEMBI peIeKCUU NI OLIEHKU CUTYyalluu, BIOOpa BEPHOIO
pelieHus;



YMETh OIICHWBATh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO HUX
CHWKCHHUIO;

MpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIU3E pPEe3yIbTaTOB
TeSITETHPHOCTH;

MPUHUMATh ce0s1, TOHUMasi CBOM HEJTOCTAaTKU U JIOCTOMHCTRBA,

MpPUHUMATh MOTHUBBI W apTyMEHTHI APYTHX TMIPU aHAIM3€ pe3yIbTaToOB
NeSITETHbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO APYTHX HA OIMIHOKH.

B mporecce A0CTMKEHUS TUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMEI
no ¢u3uKe g YPOBHA CpPEIHEro oOIero oO0pa3oBaHus Yy OOy4YaroOUUXCs
COBEPIIIEHCTBYETCS OMOIMOHATLHBIN WHTEJICKT, MIPEAIOIar afo A
c(hOpMHUPOBAHHOCT.

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HANPABICHUS PA3BUTHS COOCTBEHHOU AMOIMOHAIBLHOMN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHMS, BKIIOUYAIONIETO CAaMOKOHTPOJb, yYMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aNanTHPOBAThCS K
AMOIMOHATHLHBIM H3MEHEHHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAIOMIECH CTPEMJICHUE K TOCTIDKCHHIO TETH U
yCcrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOWX
BO3MOXHOCTE;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIMOHATHHOE COCTOSTHHE
ApYyTHX, YYUTBIBATH €r0 TIPH OCYIIECTBIEHWW OOIICHHs, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEIKUBAHUIO;

COIMAJTLHBIX HABBIKOB, BKITIOYAIONUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIIATH HHTEPEC M pa3pemaTh KOHOIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kjacce mpeaMmeTHBIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCA YMEHUIA:

JEMOHCTPUPOBATh HA IpUMEpax pojib U MeCTOo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTHUHBI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTHH, B TPAKTUYECKOMN AESITEIbHOCTH JIFOJICH;

VUUTHIBATh TPAHULIBl TPUMEHEHUS HW3YYCHHBIX (PU3UYECKUX MOJIEIICH:
MaTepualibHasi TOYKa, HHEPIUabHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJIEIA CTPOEHUS Ta30B, )KUAKOCTEH U TBEPABIX TEJ, TOYCUHBIN
ANEKTPUUYECKUM 3apsi/l IPU pelieHUun HU3NYECKUX 3a/1ady,

pacro3HaBaTh (hU3UUECKHe sBJICHUS (TPOIECCH) B OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHHS BELIECTBA U



ANEKTPOJAVMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TaJeHUE TeJl, IBWKEHHE [0 OKPY>KHOCTH, HWHEPIUS,
B3auMoJielicTBUE Tel, Tuddy3usi, OpOYHOBCKOE JBHXKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TEJI, N3MEHEHNE 00BbEMA TeJT MPU HarpeBaHUM (OXJIAXKICHUH), TEIJIOBOES
paBHOBECHUE, UCIIApEHUE, KOHJACHCAlUs, TUIABJICHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJIQXKHOCTh BO3/1yXa, TOBBIIICHUE JIABJIICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
cocylie, CBSI3b MEXKAY IMapaMeTpaMH COCTOSIHUMS ra3a B  H3OIpOIEeccax,
ANIEKTpU3AIUs TeJl, B3aUMOJIEHCTBHE 3aPSI0B,;

OMUCHIBATh MEXAHUYECKOE JBH)XEHUE, UCMONb3Yys (U3UYECKUE BEJIUYUHBI:
KOOpAWHATa, MyTh, MEpEMEIIeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTEHIHAIbHAS SHEPrusi, MeXaHuuecKas
paboTa, MeXaHMYecKass MOIIHOCTh, NpPH ONHCAHUU MPABWIBHO TPAKTOBATH
(U3UYECKHUI CMBICI HCHOJB3YEMbIX BEIMYHMH, UX OOO3HAUECHHUS M EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIIMUUHY C JAPYTUMU
BEJIMYMHAMY,

OMUCHIBATh H3YyUYECHHBIC TEIUIOBbIE CBOMCTBA TEJl U TEIUIOBBIEC SIBJICHUSA,
UCTONB3ysd (U3UYECKUE BEJIMYMHBI. JaBJICHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAasl SHEPTUs XaOTHUYECKOTO JBIKECHHUS MOJIEKYJ, CpEIHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA SHeprusi, pabora rasa,
KO3(D(UIIMEHT TMOJE3HOr0 JACHCTBUS TEIJIOBOIO JIBUTATeNs; MNpU OMHCAaHUU
MPaBWIbHO TPakTOBaTh (U3UYECKUII CMBICH HCHOJb3yEeMbIX BEJIMYHUH, WX
0o003HaUeHUs] W E€IUHUIIBI, HAXOAUTh (QOPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYMHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
siBJICHUS (ITPOIECCHI), UCTIONB3Ys (PU3NYCCKUE BEIUUHMHBI: JICKTPHUUCCKUAN 3apsil,
AIEKTPUYECKOE MOJIe, HAMPSXKEHHOCTD MOJIsl, MMOTEHIIUAN, PA3HOCTh MOTEHIMAIOB,;
NpU ONUCAHUM TPABWIBHO TPAKTOBAaTh (U3UYECKUM CMBICH HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS M EIAUHUIIbI, YKa3blBaThb (hOPMYJIbI, CBSI3bIBAIOIIUE
JaHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTUMH BEIUYHMHAMU;

aHAJIU3UPOBATH (PUBMYECKUE MPOIECCHl U SABJICHUS, UCIONb3Yyd (Pu3nueckue
3aKOHBI M TIPUHIMIBI. 3aKOH BceMupHoro Tsarotenus, |, Il u |1l 3akonsr HpioToHa,
3aKOH COXPaHEHUsS MEXaHMYECKON »SHEpPruu, 3aKOH COXPaHEHUsS UMITYJIbCa,
MPUHIUI CYMEPIO3UIUN CHJI, MPUHIUI PABHOINPABUS HMHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KMHETUYECKYI0O TEOPUI0 CTPOCHHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIJIOBOTO JBHKEHHUS MOJEKYJ C
a0COJIIOTHOUM TeMmepaTypol, MepBhI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
ANEKTPUYECKOr0 3apsna, 3akoH KyloHa, mpu 3TOM pas3nuyaTh CIIOBECHYIO
(GOpMYyJIMPOBKY 3aKOHA, €r0 MaTeMAaTHYCCKOE BBIPAKEHUE M YCIOBUs (TpaHUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBACHSTH OCHOBHBIC MPUHIUIBI ACHUCTBUS MAalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX 0€30MacHOTO HUCIIOJIb30BAHUS B
MMOBCEIHECBHOM KU3HU,

BBITIOJTHATh JKCIEPUMEHTHI M0 HCCIENOBaHUI0 (U3UYECKUX SIBICHUN H
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU, MPU STOM
dbopmynupoBath npoOieMy/3agady U THUNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OO0OpYyIOBaHUs, MPOBOAUTH OMNBIT U
(GhopMyIUpOBaTH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
ATOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHS U HUCIOIL30BaTh U3BECTHHIE
METO/Ibl OLIEHKHU MMOTPEITHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAYy  (U3MYECKHMMHU  BEJIMYMHAMHU  C
WCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHHI, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buUKCcUpOBaTh PE3yJAbTAThl MOIYUYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYHUH B
BUJIe TaOIUIl U TPpadUKOB, AENIaTh BHIBOBI 110 PE3YyIbTaTaM UCCIIEIOBAHUS;

coOJr01aTh MpaBmia 0€30MacHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEILCKOM M MPOEKTHOU
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPONUCTB M J1a0OPaTOPHOTO
o0opy10BaHUS;

pemath pacu€THBIE 3a7a4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbIO,
UCIIONB3Ys (PU3UYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3aJlauu
BBIOMpaTh (DU3NYECKYI0 MOJEINb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE IJid €€ pEeIIeHUs, IPOBOJUTh PAcuy€Thl U OLICHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HaYeHUs (PU3HUUECKON BETUYNHBI;

pelaTh KAYeCTBEHHBIE 3a/laui: BHICTPAUBATh JIOTHYECKH HEMIPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHUM C OMOpOil Ha M3Yy4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(dbu3ndecKue sIBICHHUS,

UCIONB30BaTh  NPU  pEIIEHHMH  y4yeOHBbIX  3aJady  COBPEMEHHBIC
MH(OpPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpeACTaBICHUS y4eOHOUW U HAYyYHO-TIOMYJIAPHOW WH(POpPMAIUU, MTOTYYSHHOU U3
Pa3IMYHBIX KICTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATh MOIy4yaeMyro HH()OpMaIIHIO;

MIPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IMPOIIECCOB OKPYXAIOIIEr0 MHpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HaHUS MO (PU3UKE B TMOBCEIHEBHOM >KHU3HU
Juisi obecniedeHus: 0€30MacCHOCTU MPU OOpAIlIEHUH C MPUOOPAMHU U TEXHUUYECKUMU
YCTpPOUCTBAMHU, JJISI COXPAHEHHUS 3JI0POBbS U COOJIOJICHHUS] HOPM SKOJIOTMYECKOTO
MOBEJACHUS B OKPYXKAIOIIEH CPEIE;



paboTaTh B TpYINE C BHINOJIHEHUEM pPaA3JIMUHBIX COLMAIBHBIX pOJIEH,
IJIAHUPOBaTh pabOTy TPYIIbI, palMOHATIBLHO pacHpeAessiTh O0O0S3aHHOCTU U
MJIAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalUSIX, aJ€KBATHO OIIEHUBATh
BKJIa/] KQXKJIOTO U3 YYACTHUKOB TPYIINHI B PEIICHHE pacCMaTPUBAEMOU MPOOIIEMBI.

K koHny oOyuenuss B 11 kuacce mnpeameTHble pe3yJsibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYHAIOIIUXCA YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KAapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU NEATEIIbHOCTH JIIOJEH, LEIOCTHOCTh U E€IUHCTBO
(bu3MYecCKol KapTUHBI MUDA,

VUUTHIBATh TPAHUIIBl TPUMEHEHUS] HW3YYEHHBIX (PU3UYECKUX MOJEIICH:
TOYEUHBIN ANEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUHHK CBETA, s/iepHas
MOJIE/Ib aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO siApa MPU PEIICHUH (PU3UUYECKUX
3ajad;

pacro3HaBaTh (hU3UUecKue sBJICHUs (IPOIECCh) B OOBACHATH UX Ha OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKHA U KBAaHTOBOM (DU3UKU: 3JIEKTPUUECKasi MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aHMOJECHCTBUE
MarHuTOB, DSJEKTPOMArHUTHAasT WHAYKIUSA, JACHCTBUE MArHUTHOIO TIOJA Ha
MPOBOJHUK C TOKOM M JABIXKYLIUMUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJeOaHUsd U
BOJIHBI, MPSIMOJIMHEITHOE pPacIpOCTpaHEHUE CBETa, OTPaKECHHE, MPEIOMIICHUE,
untepdepenuus, audpakuus W OOJApU3alUs CBETa, JUCIEPCHs CBETa,
doTornexrpuueckuii 3gpdekt (hoTodddeKT), CBeTOBOE HaBiacHNE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOPOJd, €CTECTBEHHAass W HCKYyCCTBEHHas
PaIMOaKTUBHOCTD;

OIMCHIBAaTh W3YyYCHHBIC CBOMCTBa BemiecTBa (JECKTPUYECKHE, MarHUTHBIC,
ONTUYCCKUE,  JJCKTPUYCCKYI0  NPOBOJAMMOCTH  Pa3IUYHBIX  Cpel) |
DJICKTPOMATrHUTHBIC SIBJICHUS (MPOILECCHI), HMCIONB3Ys (U3HYSCKUE BEIUIHHBI:
ANEKTPUUYECKUN 3apsij, CUJia TOKa, DJIEKTPUUYECKOE HANpPSKEHUE, AIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJBIKYIAs cuiia, padoTa TOKa,
WHIYKIMST MarHUuTHOroO moJjsi, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrusi JJIEKTPUYECKOr0 M MArHUTHOIO TOJIeH, MepuoJ M YacToTa
KoJiebaHUll B KoOJeOaTEIbHOM KOHTYpE, 3apsii W cuila TOoKa B IMpolecce
rapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHuil, (OKyCHOE pacCTOsiHUE U
ONTUYECKAas CWJIa JUH3bI, IPU OMNUCAHUM NPABUIBLHO TPAKTOBATh (HU3UUYECKUN
CMBICT HUCIOJb3YEMbIX BEJIWYMH, HX OOO3HAUYECHHS U EIUHUIBI, YKa3bIBaTh
dbopmyIbl, CBA3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMY,

ONMHUCHIBATh HW3YyUYCHHbIC KBAHTOBBIC SBJICHUS U IMPOIECCHI, HCIOJIb3YS
¢dbu3nYecKre BEIUMYUHBI. CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acToTa CBETa, SHEPrusi U UMNYJbC (HOTOHA, IEPUOJ TTOIypacnaga, SHEPrus CBI3U
aTOMHBIX siiep, NpPU OMUCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT
UCIIOIb3YEMbIX BEIUYUH, UX O0O3HAYEHWs] W E€IUHHUIIBI, yKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JIAaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMU BEJIUYHMHAMH,
BBIYUCIISITh 3HaUeHUE (PU3NUECKON BETMUUHBI,

aHAJTM3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yyd (PU3NUECKUe
3aKOHBI ¥ MPUHIUIBI: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHHOTO U MApaANIEIHLHOTO
COCIMHEHUsI TMPOBOAHUKOB, 3akoH Jlxoyns—JleHla, 3aKOH 3JIEKTPOMArHUTHOMU
WHIYKIMH, 3aKOH MPSMOJIUHEUNHOTO0 PacHpOoOCTpaHEHUsI CBETA, 3aKOHBI OTPaKeHUs
CBETAa, 3aKOHBI MPETOMJIEHUS CBETa, YpaBHeHHE OilHmTeHa s PortodrddekTa,
3aKOH COXPAHEHUSl SHEPruH, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsifia, 3aKOH COXpPAaHEHHUSI MacCOBOIr0 4ucia, mocrynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3audaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA4, €ro MaTeMaTH4YeCKoe BBIpAKEHUE H YCJIOBUsA (TpaHHIIBI, 00JAaCcTH)
MPUMEHHUMOCTH,

OMpeNIEeNATh HAMPaBIEHUE BEKTOPA MHIAYKIIMK MAarHUTHOTO MOJIS TPOBOIHUKA
C TOKOM, cuiibl Amniepa u cuibl Jlopeniia,

CTPOUTh M OIKCHIBaTh H300pa)KEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOU JTMH30M,

BBITIOJTHATh JKCIEPUMEHTHI 10 HCCIENOBaHUI0 (U3UYECKUX SBJICHUN W
MPOIIECCOB C HCIOJB30BAHUEM IMPSAMBIX U KOCBEHHBIX HU3MEPEHUH: MPU 3TOM
dbopmynupoBath npoOieMy/3agady U TUMNOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEII0KEHHOTO OO0OpYIOBaHUs, MPOBOAUTH OMNBIT U
(bopMyIUpPOBATH BHIBOJIBI;

OCYIIECTBJISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TPH
ATOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHS U HUCIOIb30BaTh U3BECTHHIC
METO/Ibl OLICHKHU MMOTPEITHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIUYUMH C HCIOJIb30BAaHUEM
NpSIMBIX W3MEPEHUN: MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yAbTAThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIWYUH B BHUJE TaOIHI] U
rpauKoOB, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM MCCIICI0BAHUS;

coOJr01aTh MpaBmia 0E30MacHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4yeOHOTro »SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEILCKOM M MPOEKTHOU
JESATETLHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
o0opy10BaHUS;

pemath pacu€THBIC 3a7a4d C SBHO 3aJaHHOM (QU3MYECKOM MOJETBIO,
UCIIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a]1a4u
BBIOMpaTh (DPU3UYECKYI0 MOJECINb, BBLACIATh (PU3NUYECKUE BEIUYUHBI U (HOPMYIIHI,



HEOoOXoMUMbIe NJIsi €€ PEIIeHUs, MPOBOIUTH PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYICHHOT'0 3HAYCHHSI (PU3HUECKON BETUINHBI;

penIaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUHUBY IO
IIEMOYKY PACCYXICHUI C OMOpPONM Ha WM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3nyecKue sIBICHHUS,

UCIIOJIB30BaTh ~ MPU  pPEMIeHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH()OPMAITMOHHBIE TEXHOJIOTHH JJI TIONCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
W TIpENCTaBlIeHNus Y9eOHOW W HAYYHO-TIOMYJISIPHOU WH(OpPMAIUH, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KPUTHYECKH aHATTU3UPOBATH TOTyIaeMyI0 HHPOPMAIIHIO,

OOBSCHATh TPUHIUIBI JCHCTBUS MAIINH, NPUOOPOB ¥ TEXHUYECKUX
YCTPOMCTB, pa3ndaTh YCIOBHS WX OE30MMACHOTO WCIIOJIB30BAHUS B MTOBCEIHEBHOMN
KU3HU,

MPUBOIUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apyOEIKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOMIETO MHUpPa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

WCIIOJIB30BaTh TEOPETHYCCKUE 3HAHUS MO (U3WKE B MOBCETHEBHOUN >KU3HU
Juisi obecniedeHus: 0€30MacCHOCTH MPU OOpAIIEHUH C MPUOOPAMHU U TEXHUUYECKUMU
YCTPOWCTBAMH, JJISi COXPAHEHUS 37JOPOBbS U COOIOMCHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CPEIE;

paboTaTh B TPyNIle C BHINIOJHEHUEM pPa3IUYHBIX CONUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIBL, PAMOHAIBHO paCHpENeNsaTh OOS3aHHOCTH U
TUTAHUPOBATH NIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYIIIIBI B PEIICHUE PACCMATPUBAEMON TTPOOTIEMBI.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4yectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3ejioB 1 TeM uugpoBbie
Ne i/ P Konrtpouabnsie | IlpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazgen 1. ®PU3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUS
Bbu6nuoreka [JOK
11 ®u3KKa 1 METOIbl HAYYHOT'O ITO3HAHUS 2 https://m. edsoo.ru/7f4 1072
Hroro no paszneny 2
Pasznen 2. MEXAHUKA
Bbu6nuoreka [JOK
21 Kunewatiia > https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
22 Hluramiia ! https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
2.3 3aKOHBI COXpPaHEHUSI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmmoreka [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
Bbu6nuoreka [JOK
32 OCHOBBI TepMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bu6mmorexa LIOK

Da30oBbIE NEPEXOBI

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



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

Hroro no paszneny 24
Paznen 4. DJIEKTPOAUHAMUKA
Bbu6nuoreka [HOK

41 DueKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIN 31eKTpHUYecKuil TOK. TOKHM B 12 bu6mmoreka LIOK

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

Hroro no paszneny 22

Pe3epBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68



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

11 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P KonTtpoubnbie | IIpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
Pazgen 1. 9JIEKTPOJINHAMUKA
MarnutHoe nose. DJIeKTpoOMarHuTHast bu6mmoreka [IOK
1.1 11 1 3
WHIYKIIHS https.//m.edsoo.ru/7f41c97c
Hroro no paszaeny 11
Pazgen 2. KOJIEBAHUSI U BOJIHBI
51 MexaHn4ecKue U 31eKTPOMarHUTHbBIE 9 1 bubnmoreka [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKkue 1 31eKTPOMarHUTHbBIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bbu6nuoreka [JOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTHU

31 OcHOBBI cielUaNbHOM TEOPUHN 4 1 bubnmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edso0.ru/7f41c97¢
Hroro no paszzaeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DNeMeHTbl KBAHTOBOU ONTUKH 6 httns://m. edsoo.ru/7fA1c97c
4.2 Crpoenue atoma 4 bubmmoreka [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 A1po

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pasaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 7 Et?r?s?/yllr?wf:(;igrou/ﬁf4lc97c
Hroro no pasaeny 7
Pa3gen 6. OBOBIAIOILIEE IOBTOPEHUE

6.1 O6o06m1aromiee MOBTOPeHNE 4 Et?r?s?;;?:;igr?ﬁfmwk
Hroro no paszzaeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE

Ne aTra undposbie
Tema ypoka KonTtpoubnbie | IIpakTnueckmne A op

n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE

padoThI padoThI
pecypchl
®dusznka — HayKa 0 MPUPOJIE.
1 Hayunsie MCT(})]K bl HOEH;)HHH 1 bubmorexa [IOK
e A https://m.edsoo.ru/ff0c32e2

OKPYXAaIOIEro Mupa
Posb 1 MecTo (puzuku B

9 (dhopMUPOBaHHUH COBPEMEHHOM 1 bubnmoreka [[OK
Hay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JIEATEIbHOCTH JIFOIeH
MexaHnueckoe ABUKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUUECKOTO 1 bubmmoreka [JOK
nerkeHus. [lepemenienne, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsAMONIMHENHOE 1 bu6moteka [IOK
JIBHOKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE ITPAMOIMHENHOE 1 bu6moreka [IOK
JIBHOKCHHE https://m.edsoo.ru/ff0c372¢

6 CBoOoHOE TafieHne. Y CKOpeHue 1 bubmmoreka [[OK
CBOOOHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe nBUXeHHUE.

7 I[EPDKGHI/IG MaTepualibHON TOYKH 1O 1 bubmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTHU
8 [Ipunnun otHOCcUTENBbHOCTH ["anumnest. 1 bubmmoreka [[OK



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

HNuepumnanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [puniun

Bubmmoreka [IOK

9 CyIepno3unuu cuil. Bropoii 3axon
yiep t P . https://m.edsoo.ru/ff0c3be8
HeioToHa 111 MaTepHaIbHON TOUKU
Tperuii 3akoH HeloToHa 14 bu6moreka [JOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKkoH BCEMHUPHOTO Tsrotenus. Cuina

11 TsKkecTd. IlepBasg kocMudeckas bubmorera LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kosddumment tpenus.

13 Cuna cgn OTHBneI?I/(II:I npu BI/DI:CCHI/II/I bubmorexa LIOK

P puA https://m.edsoo.ru/ff0c3f76
Tena B JKUJKOCTH UJIU rase
ITocTynaTtenpHO€ U BpalarelIbHOE

14 JBUKEHHUE a0COIIOTHO TBEPIOTO TENA. bubnmoreka [[OK
Mowment cuisl. I11neyo cuibl. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOIO TEa
NMinynbc MaTepUanbHONU TOUKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bu6moteka [IOK
Nmnynbc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMnynbca. PeakTuBHOE IBUKEHUE
PaboTa 1 MOLTHOCTH CHJIBI.

16 Kunernyeckas 3Heprusi MaTepuaabHON bu6moteka LIOK
Touku. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW DHEPTUU

17 [TorenmanbHas sHEprus. Bbubmoreka [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

IToTeHnmanbHas SHEPIrus ynpyro
ne(OPMUPOBAHHON MPYKUHBIL.
[TorenumanpHas SHEprys Texa BOIU3U
MIOBEPXHOCTU 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHmanbHbIe 1 HEMOTEHIIUAIBHBIE
cuiibl. CBs3b paboTEhI
HETOTEHIUAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEl.
3aKOH COXpaHEHUS MEXaHUYECKOH
SHEPrun

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

19

JlaGopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUJIBI C
M3MEHEHHEM MEXaHUUECKOW YHePruu
TeJa Ha MPUMEPE PacTKEHHS
PE3HHOBOTIO KIyTa»

20

KoHnTposbHas padoTa no teme
«Kunematuka. /lunamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE»

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TeopuH. bpoyHOBCKOE
nsmwxenue. Auddysus

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

22

Xapakrep ABUKEHUA U
B3aUMOJICICTBUS YaCTUL] BEIIECTBA.
Moenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEII

23

Macca monekya. KonnuectBo
BeulectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp



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

Lenbcus

WUneanbusiii raz 8 MKT. OcuoBHOE

Bbubmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGconoTHas TeMIieparypa Kak Mepa

26 CpellHel KUHETUYECKON SHEPTUU bubmmoreka [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Kunanelipona

27 3axoH /JlanbToHa. ["a30BbIEe 3aKOHBI
JlaGopaTopnas pabora

28 «HMccnenoBanne 3aBUCHMOCTH MEKIY
napaMeTpamMmy COCTOSHUS
pa3peKEeHHOT0 ra3a»

29 W3ompouieccel B UICAIBHOM T'a3€ U UX bu6moteka [JOK
rpaduyuecKoe MpeCTaBICHHE https://m.edsoo.ru/ff0c570e
BnyTrpeHnHss sHeprus
TEPMOAMHAMUUYECKOU CUCTEMBI U

30 cnocoObl € n3MeHeHus. KonmuecTBo bubmmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPrusl OJJHOATOMHOIO UJEAILHOTO
rasa

Bubmmoreka [IOK
31 Brtet Teruomepe/iai https://m.edsoo.ru/ff0c5c36
VYrenpHas TENI0EMKOCTb BEIIECTBA.
Bbubmumoreka [IOK
32 KonugecTBo TemnoTs npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AnuabaTHbIN polecc

33 IlepBslii 3aKOH TEPMOJUHAMUKH U €TI0 bu6moteka [IOK
IIPUMEHEHHUE K U30IpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTtumocTs po1ieccoB B Bbubmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoii 3akoH
TEPMOJUHAMUKHI

https://m.edsoo.ru/ff0c6230

[Mpunuun neiicteus u KI1/] TeroBoit

Bbubmmoteka [IOK

3 MAaIlWHbI https://m.edsoo.ru/ff0c600a
36 Mukn Kapno u ero KII/|
37 DKosornyeckue mpoodIeMbl
TEIUIOAHEPT € THKU
38 O6o6maromuii ypok «MonekyisipHas bubmmoreka [[OK
¢uznka. OCHOBBI TEPMOTUHAMUKI https://m.edso0.ru/ff0c6938
KoHnTposbHas padoTa no teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmorera LIOK
YIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIHUS. bu6moreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTENbHAS
41 BJIAKHOCTB BO3ayxa. HachelieHHbIN bubmorexa [IOK
AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
42 amopdHble Tena. AHU30TPOTIHS bu6moreka [IOK
CBOMCTB KpucTayios. Kuakue https://m.edsoo.ru/ff0c65f0
Kpuctayibl. COBpEMEHHBIE MaTePUAITBI
[TnaBieHre U KpUCTAIUTH3AITHS.
43 VY aenpHas TEIIOTA MJIABJICHUS bubmorexa [IOK
s ' https://m.edsoo.ru/ff0c6708
Cybmumarus
Bubmmoreka [IOK
44 v 6
PABHEHHE TCIIOBOTO bajatica https://m.edsoo.ru/ff0c6820
45 DnexTpu3anus Tell. DIEeKTPUIECKUM bubmmoreka [JOK

3apsan. JIBa BUIa DIIEKTPUYECKUX

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

3aps/i0B

[IpoBOAHUKH, TUDTEKTPUKU U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmorexa [IOK
YHPpOBOZ ' P https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsaa
B3aumoneiictBue 3apsaoB. 3akoH
47 Kynona. ToueuyHblii IIeKTpUYECKUI bubmorexa [IOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsin
Harpsk€HHOCTB 2JIEKTPUYECKOTO
48 nosis. [TpuHnun cynepnosunuu bu6moteka [IOK
NIEKTPUYECKUX NoJel. JInuumn https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTU
Pabora cwit a5ekTpocTaTuYecKoro
49 noid. Iloren I/IaHpPa3HOCTb bubmiorexa HOK
' At https://m.edsoo.ru/ff0c6f00
[IOTEHI[HAIOB
IIpoBOTHUKHN U OTUAIEKTPUKU B
50 3npeKT 0CTATUYECKOM nolle bubmiorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JlsnexTpuyeckast IpOHUIIAEMOCTh
Bbubmoreka [IOK
51 OnexrpoémkocTb. KonaeHcaro
TICKTPOCMIOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCThH TJIOCKOTO
52 KOHJIEHCATOpa. DHEPIUA 3apsKeHHOTO bubmorexa [IOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGoparopnas pabota "M3mepeHue
ANEKTPOEMKOCTH KOHAEHcaTopa'
[IpuHUMI NEHCTBUA U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOMMPOBATHHOTO

ammapara, CTpyHHOTO IpUHTepa.
DnexTpocTaTHuecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3a3eMIIeHHE AIIEKTPOIIPUOOPOB

55

DNEKTPUYECKUH TOK, YCIOBUS €TI0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpskenue.
Conporusnenue. 3akon Oma J1st
ydacTka Lenu

56

[TocnenoBarenbHOE, MAPAIIEIBHOE,
CMELIaHHOE COeIMHEHHE
npoBoIHUKOB. JlaGopaTopHas pabora
«M3ydeHne cMeIIaHHOTO COeTUHEHNUS
PE3UCTOPOB»

0.5

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

57

PaboTa 1 MOIIIHOCTH 3JIEKTPUUECKOTO
Toka. 3akoH JIxoynsa-Jlenna

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

58

3akon OMma Jis IOJTHOM (3aMKHYTOi1)
anekTpuueckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne 3/1C uctouHuka ToKa 1
€ro BHYTPEHHET'O COIPOTUBIICHUS»

0.5

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs! TPOBOUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAJIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTpUYECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITy4YKOB

61

[TomynpoBOAHUKH, KX COOCTBEHHAS U

nprUMecHast MpoBoAUMOCTh. CBOHCTBA
p—n-nepexoxa. [loaynpoBoaHuKOBBIE
npubOopsI

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



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

DNeKTpUYeCKuil TOK B pacTBOpax H

62 pacIiaBax 3J1€KTPOJIMTOB. 1 bu6moteka [IOK
DNEeKTPONIUTHYECKas! JUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJEKTPUYECKUM TOK B ra3ax.

63 CamMoCTOATENbHBIN U 1 bubmmoreka [JOK
HECaMOCTOATEIbHBIN paspsaa. MonHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKTpuuecKue npruoopsl U
YCTPOMCTBA U UX MIPAKTUYECKOE bu6moteka LIOK

64 1
npuMeHenue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o06maromui ypok 1 bubmmoreka [[OK
«DNEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c88be
KoHnTposbHas padoTa no teme

66 «QnexrpocraTtuka. [1ocTOSHHBIM 1 bu6moreka LIOK
JJIEKTpUYECKUH TOK. TOKU B https://m.edsoo.ru/ffOc8a8a
Pa3NIUYHBIX Cpeax»

67 PesepBHbiit ypok. KoHTponbHas 1 bu6moreka [IOK
pabota no Teme "DieKkTpoarHaAMUKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHbIit ypok. O6o0mIaronuii ypox 1 bu6moteka [IOK
no Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosan4yectBo yacos JIEKTPOHHBIE
[
Jlj;_n Tewa ypoka Bcero Kontpoabubie | Hpakririeckite i[:;:eﬂl/lﬂ :)Ig;l;l;?)z:;eenbnble
padoTbI padoThI pecypenI
ITocTosIHHBIE MAarHUTHI U UX

1 B3aMMO/JIeicTBHE. MarHuTHOE ToJIe. 1 bubmuoreka [JOK
Bektop MaruuTHOM MHAYKUUH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIYKLIHHU
MaruuTHO€ 1oJIe MPOBOIHUKA C

9 TokoM. OnbIT Opcrena. 1 bu6mmoreka LIOK
BzanmonericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabdora «H3yueHue 1 1 bu6mmoreka LIOK
MAarHUTHOTO OIS KaTYLIKU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO IOJIS Ha
IIPOBOAHUK ¢ TokoM. Cuia Amimepa.

4 JlaGopaTopnas pabora 1 1 bu6mmoreka LIOK
«HccaenoBanue geucTBUA https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM»

JleficTBEe MarHUTHOTO IIOJIS Ha

5 JBUKYILYIOCS 3apsSKEHHYIO YaCTHILY. 1 bu6mmoreka LIOK
Cuna Jlopenna. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnexTpoMarHuTHas HHAYKIM. [loTok

6 BEKTOpa MarHUTHOU MHAyKuuu. DJ1C 1

WHIYKIWW. 3aKOH AJIEKTPOMArHUTHOM



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 Papanes

JlaGopaTopHnas pabora
«HccaenoBaHue SIBJICHUS
3JIEKTPOMArHUTHON MHIYKLIMN»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTE. SBNeHue
camouHaykiuu. 3/1C caMOUHIyKIIUH.
DHeprusi MarHUTHOTO TOJISL KATYIIKU C
TOKOM. DJIEKTPOMarHuTHOE I0JIe

Bbu6nuoreka [HOK
https://m.edsoo.ru/ff0ca600

TexHuueckune ycTpoucTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIC MarHUTHI,
3JIEKTPOMArHUTBHI, JJIEKTPOJBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
MHyKLUOHHAs [1eYb

10

Oo6o06maromuii ypok «MarHuTHoe
nosie. DIeKTPOMArHUTHAS UHYKIUS»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrtponpHas paboTa o teme
«MarsaurtHoe 1noure.
DNEeKTPOMAarHUTHAS MHYKIIHS»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00601HBIE MEXaHMUECKHUE
Kosebanus. 'apMoHHUecKue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHIH.
IIpeBpamienue snepruu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajibIx KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTH U MaCChI Tpy3a»

14

KonebarenbHblit koHTYp. CBOOOIHBIE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820



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

SJICKTPOMArHUTHBIC KOJI€0aHus B
nacaJlbHOM KoJIeOaTEILHOM KOHTYPC.
Ananorus MCKIAY MCXaHUYCCKUMHU U
SJICKTPOMArHuTHBIMU KOJIEOAHHUSIMH

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs PHEPTUHU B HJCATbHOM
Kosie6aTeIbHOM KOHTYpe

bu6nuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyXarMmMUX
KoJjeOaHusx. BeIHYKICHHbBIS
MexXaHn4YecKHe KoyeOanus. Pe3oHamc.
BriHyX/1eHHbBIE AIEKTPOMArHUTHBIE
KoJIeOaHus

Bbu6nuoreka [HOK
https://m.edsoo.ru/ff0cbb86

17

IlepemennsbIit Tok. CUHYCOMATBHBII
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOTO TOKa. AMIIUTYIHOE U
JNEUCTBYIOIIECE 3HAYCHUE CHUJIBI TOKA U
HaIlpsDKEHUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBoactao,
nepenaya u norpedieHue
JJIEKTPUYECKOMN SHEPrUuun

19

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE MNIEKTPUUECKOTO 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH JJIEKTpoIepesad

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynerypa ncnonb3oBanus
ANEKTPOIHEPTUHN B IIOBCEIHEBHON
KHU3HU



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

MexaHnvecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

Bbu6nuoreka [JOK

21 pacrnpoCTpaHeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeyHsle ¥ MPOIOIbHBIE BOJIHBI

99 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubmmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHBIE BOJIHBI, X

23 cBo¥icTBa U cKkopocTh. Lllkana bubmorexa LIOK

https://m.edsoo.ru/ff0ccfe0

AJIEKTPOMArHUTHBIX BOJIH
IIpuHIMIBI paguoCBsI3U U

24 TeneBuaeHud. Pa3BuTue cpencts
cBs13u. Pagnosokamus

o5 KonTtponsHas pabora «Konebanus u bu6mmorexa LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHE

26 CBETa B OJTHOPOJHOU CpeJie. bubmmoreka [JOK
TodeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHue cBera. 3aKOHbI OTPAKECHUS

27 csera. [loctpoenue n3obpaxxeHuii B bubmorexa LIOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3€pKaje
IIpenomiienue ceera. [lonHoe

28 BHYTpeHHee oTpaxkeHue. IIpenenbHblil bu6mmorexa LIOK
YTOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS

29 JlaGopaTopnas pabdorta «M3mepeHune bu6mmoreka [IOK
IOKAa3aTels PETOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [ocTpoeHune n3o0pakeHuit B bubnmoreka [JOK



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

nuH3e. Dopmyna TOHKOH JIMH3BI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopnas pabora

31 «HccnenoBanue cBOMCTB
M300paKeHUH B IMH3AX»
Hucnepcus cera. CoxxXHBIA COCTaB

32 6enoro csera. L{ger. JlaboparopHas
pabota «HabmoneHue aucnepcun
CBETa»

33 Wutepdepennus cera. Judpakius bu6mmoreka LIOK
ceta. Judpaknuonnas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepedHOCTh CBETOBBIX BOJIH. bu6mmoreka LIOK
[Tonmapusanus ceera https://m.edsoo.ru/ff0cf02e

35 Onrtuyeckue NpudOOPHI U YCTPOHCTBA U
yCJIOBUA UX 0€30MacHOTO MPUMEHEHUS
['paHuIBl IPUMEHUMOCTH

36 KJlaccuyeckoi Mexanuku. [TocTynatsl bubmmoreka [JOK
CIIELIMATIbHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHTEJILHOCTH
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.

37 3ameyIeHHe BPEMEHU U COKpallleHHE bubmoreia HOK
UTHHBL https://m.edsoo.ru/ff0cfa42
DHeprusi U UMITYJIbC PENSATUBUCTCKOM

38 gacTULbl. CBA3b MacChl C PHEPTUEN U bubmorexa [JOK
HMITYTbCOM. DHEPIUs TTOKOS! https://m.edsoo.ru/ffOcfc68
KonTtponpHas pabora «OnrTuka.

39 OCHOBBI cIielaIbHON TEOpUHU bubmoreia LHOK

OTHOCHUTCJIBHOCTU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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®oronsl. ®opmyna [Tnanka. DHeprus

bu6nuoreka [JOK

40
U UMITYJIBC (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 10K
nomoTeKa
41 . A.T.
borordexra. Ombirr https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHb!I porodrddexra. Ypasuenue
42 3ﬁHHITC§H3. Ji{q)(boma(bgema bubmorexa LIOK
s ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
JaBnenue cBeta. OnbiTh [1. H.
43 JleGenesa. XuMuueckoe IefcTBUE bubnnorexa [IOK
ACBd. A https://m.edsoo.ru/ff0d04a6
cBera
TexHuueckue ycTpoicTsa u
MIPAKTUYECKOe MPUMEHEHUE!
44
¢doTormeMeHT, HOTOAATUHK,
coJHeuHast OaTapesi, CBETOIUOT
45 Pemenue 3agau no reMe « JI€MEHTEI Bbu6nuoreka [JOK
KBAHTOBOU OIITUKU» https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OIBITEL
46 Pesepdopna o paccessHuO 0-9acTu bubmmorexa [JOK
POOPA p t https://m.edsoo.ru/ff0d091a
[Imanerapnas Moaenp aroMa
Bbu6nuoreka [JOK
47 I1 b
OCTYHATRL bopa https://m.edsoo.ru/ff0dOafa
WN3nygyenune u nornomenue (hoTOHOB
48 I I/I};Iqe exoe aTOM;.-u co H((};o OBHA bubnnorexa [IOK
p peXO . A P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IpYyroi. Bumsl criekTpos
BomnHoBEBIe cBOiicTBa yacTull. BoiHbI
. . bubmuoreka [JOK
49 ne bpoiins. KopnyckynsapHo-BOIHOBOR

nyanu3Mm. CrioHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKACHHOC U3JTYUCHUC

50

OTKpbITHE paIMOAKTUBHOCTH. OTBITHI

Pesepdopaa mo onpeneneHuto cocrana

PaaAOaKTUBHOI'O U3JTYUCHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CoiictBa anba-, 6era-, raMma-
u3iydeHus. BiusiHue
paz0aKTUBHOCTH Ha )KUBBIE
OpraHU3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnan.
DONeKTpOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. I'aMma-usinyyenue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBs31 HYKJIOHOB B S7pE.
SAnepHble peakuuu. SAnepHbiin
peaxrop. [TpobiemMsl, mepCcHeKTUBHI,
JKOJIOTUYECKHUE aCIEKTHI AICPHOU
JHEPreTUKU

bu6nuoreka [HOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpPBITHE
MO3UTPOHA. MeTo b HAaOMI0IEHUS U
perucTpanmy MEMEHTAPHbBIX YaCTHLL.
Kpymislii cron «@yHaaMeHTalIbHbIE
B3auMozeucTBusa. EnMHCTBO
(bu3nYecKoil KapTUHBI MUPA»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro Heba. Cossesaus,
HpKI/IC 3Bé3,Z[I>I, IIJIAHCThI, UX BUINUMOC
JABUKCHUC. COJIHe‘-IHaSI CHUCTCMA

56

Comnnue. CosHe4yHast aKTUBHOCTD.
Ncrounuk sHeprun ConHua 1 3B€31



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

57

3BE371bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/bI ITITaBHOU
MO CJIeN0BaTeIbHOCTU. BHyTpeHHee
cTpoeHue 38€31. CoBpeMEHHbIE
IIPECTABICHUSI O IIPOUCXOKACHUN U
sBosonnu CosHLa U 3BE3]1

58

Muneunsii I[lyre — Hama l'anakTuka.
ITonoxxenue u nuxenne CosHua B
INanakruke. ['anaktuku. YEpHbIE ABIPBI
B AJIpax rajlakTHK

59

Bcenennas. Paz0Oeranue rajakTuk.
Teopus bosbworo B3psIBa.
PenukroBoe n3nydeHue.
MerarainakTuka

60

Hepemiennsie mpo0ieMbl acCTpPOHOMUU

61

KonTtponpHas paboTa «neMeHTHI
aCTPOHOMHH U aCTPO(UZUKI»

62

Ob6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B IKOHOMHYECKOM,
TEXHOJIOTMYSCKOM, COLIMaJIbHOM 1
ATHUYECKOH cdepax MesTEeIbHOCTH
YyeJIoBeKa

63

O6o6mmaromuii ypok. Pons u Mmecto
(GU3UKU U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

64

Ob6o06maromuii ypok. Posb
¢uznyeckoit Teopuu B GopMHUPOBAHUHU
npeACTaBIeHUN 0 (PU3NIECKON
KapTUHE MUpa




O6o06maromuit ypok. Mecto
¢u3nveckoil KapTUHBI MUpa B 0011eM

65 1
PsiAY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABIECHUN O IPUPOLE
66 PesepBHbIl ypok. MaraurHoe moiie. 1
DNeKTpOMarHuTHAsI UHAYKIHS
PesepsHblii ypok. Ontuka. OCHOBBI
67 CTeUaTbHOM TeOpHH 1
OTHOCUTEIIBHOCTH
Pesepnsiit ypok. KBanTtoBas ¢usmka.
Bbu6nuoreka [JOK
68 DJeMeHTHl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB ITO 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

» ®uswuka, 10 kmacc/ Mskumes I'.5., bByxosues b.b., Corckuit H.H. oz
penakmuei [TapdpentoeBoit H.A., AkiinonepHoe o0mecTBo «31aTeIbCTBO
«IIpocsemenue»

» ®usnka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Hapyrun B.M. non
penakuueit [lapdpentoeBoit H.A., AkiinonepHoe o0mecTBo «31aTeabCTBO

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






