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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma no ¢usuke 0a30BOro YpOBHsS Ha YpPOBHE CpPEIHETO OOLIETO
oOpa3oBaHMsl pa3pabOTaHa Ha OCHOBE MOJOXKEHUI M TpeOOBaHUN K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIx B PI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yoImmux OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Copepxanne mporpamMmbel 1o (U3MKE HANpaBleHO Ha (opmHupoBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10—11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. IIporpamma mo ¢usuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM PE3yJbTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBs3e (DUM3MKM C €CTECTBEHHO-HAYYHbIMH Y4YEeOHbIMHM IpenMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3ybTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

. IUIAaHUPYEMBIE pe3yNbTaTbl OCBOCHMSI Kypca (U3MKM Ha 0a3oBOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI IO T0J1aM 00YUYEHUS;
. coziepkanue yueoHoro npeamera «Ousuka» mo rogam 00ydeHusl.

du3uka Kak Hayka o HauOoisiee OOMIMX 3aKOHaX NPHUPOJbI, BHICTYNAas B
KauecTBe y4eOHOTO MpeJIMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoapHBIN Kype GU3NKH — cHCTEeMOOOpa3yIoIni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYecKre 3aKOHbBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueii u actpoHomuein. Vcmonb3oBaHWE W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNeNsieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DHEPreTHKU, TPaHCIIOPTa, OCBOCHUS
KOCMOCa, TOJIYYEHHUsI HOBBIX MATEpHAJIOB C 3aJaHHBIMU CBOWMCTBAMU M JIPYTHUX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTHHBI MHUpa OOydYaromuxcsi, B (OpPMUPOBAHUE YMEHUU MPUMEHSThH
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJIHEHUU UMHU YU4E€OHBIX HCCIIeI0BaHUM.

B ocHoBy kypca ¢u3uKM IS YpOBHS CpeIHEro oOIIero ooOpa3oBaHUS
MOJIOKEH PAI HUJeH, KOTOphle MOXXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOCHMUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuasl U3 BCEX pa3eioB (DU3UKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBMUM C HEW Marepuan Kypca (PU3NKU
o0ObeuHEH BOKPYr (Qusnueckux Teopud. Bemgymum B Kypce sBISeTCS



dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanmuzamust mpesanonaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaowoii  nanpasiennocmu. Kypc @usuku mnpearnosaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHUUYECKUX U TEXHOJOTUYECKHUX MPUIIOKEHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonozcuzayuu peanus3yercs IOCPEICTBOM BBEICHHS 3JIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX HJKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYXIACHUs
npo6JieM paloOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

CrepHEBbIMU dJIEMEHTaMU Kypca (DU3UKM HAa YPOBHE CPETHEro OOIIETO
oOpa3oBaHus SBISAIOTCS (pu3nMveckue Teopur (popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE€ MOCTPOCHUSI (PU3UUECKON TEOPUH, POIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUSX O TMPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
IIPOIICCCOB).

CHUCTeMHO-JeSITEIPHOCTHBIN MOAXO0/ B Kypce (DU3UKU peau3yeTcsi MPexKie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU AESTENIBHOCTU O0YYarOIIUXCH.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MPaKTUYECKUX paboT. BhijeneHne B yKa3aHHOM TEpedHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOYYarOIIMMHUCS YMEHHUSIMU TIPOBOJIUTh KOCBEHHBIC H3MEPEHHUSI, HCCIEAOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

Bosnbiioe BHUMaHWE yAENSETCA PEIICHUIO PAcYETHBIX M KAaYECTBEHHBIX
3amad. [Ipu 3TOM 1t pacdy€THBIX 3a/1a4y MPUOPUTETOM SIBJISIIOTCS 3aJayu C SIBHO
3aIaHHON (hU3UYECKON MOJIEIbIO, MO3BOJISIIONINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTETpUpPYs 3HAHUS W3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlaHUsI HA
oObsSICHEHHE TPOTeKaHUs (U3UYECKUX SBJICHUN M MPOIIECCOB B OKpYXKaroUleh
KU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIMU JUISl CUTYyallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOCCIeUYeHHI0 y4ueOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CpEHEro 00111ero o0pa30BaHUsl IOJKEH U3y4aThCs B YCIOBUAX
MpEeIMETHOr0 KaOuHeTa (U3HKK WIA B YCJIOBHUSX MHTETPHPOBAHHOTO KaOWHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HeoOXxoauMoe JabopatopHoe 00OpyAOBaHWE ISl BBIMOTHEHHUS YKa3aHHBIX B
nporpaMMme Mo (U3MKe YICHUYECKUX MPAKTUYECKUX pabOT M JEMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpanioHHOE 00opynoBaHue (GOpPMHUpPYETCSI B COOTBETCTBHUU C
NPUHIIATIOM MHUHUMAIBHOW JIOCTAaTOYHOCTH M OOECIeYrMBaeT IMOCTAHOBKY
MEPEYUCIICHHBIX B TIporpaMMme 10 (U3HMKE KIIOYEBBIX JEMOHCTpAMA st
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUA W MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 00OpymOBaHHE TSI YYCHHYECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydYaOIMXCA. TeMaTHYeCKhe KOMILICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU IIEJISIMU U3y4eHUs (PUZUKHU B 00111eM 00pa30BaHUM SIBIISIIOTCS:

. dbopMHpoBaHUE MHTEpECa U CTPEMIICHHs] 00yJaronuxcsi K HaAy4HOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

. pa3sBUTHE IIPEICTABICHUNM O HAy4yHOM METOAEC TIIO3HAaHHUA W
(OopMHpPOBaHUE UCCIIEA0BATEIHCKOTO OTHOIIEHUS K OKPY KAIOIINUM SIBICHUSIM;

. (GbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3y4eHHUs
OCHOB CTPOCHHMSI MaTepUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

. bopMHpOBaHHE YMEHUN OOBICHATH SBIECHUA C MCIOJb30BAaHUEM
(bU3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

. (dbopMHpoBaHUE MPEACTABICHUN O pOIH (GUBHUKH ISl pa3BUTHUS IPYTUX

€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHre 3TUX 1ieJiel 00ecreunBaeTCsl PEIICHUEM CIIeIYIONUX 3a/1ad B
mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00IIero oOpa3oBaHuUs:

. pUOOpETEHUE  CHUCTeMbl 3HAaHMK 00  o0mmMXx  (U3WUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJEKYJSIPHYIO
(bU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKY;

. dbopMHUpOBaHUE YMEHUN NPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oOBsCHEHHUS (PU3NYECKUX SBIICHUU B TPUPOAC M JJISI TMPUHATHS MPAKTHUYSCKHX
pEIICHUN B MOBCEIHEBHOW KU3HU;

. OCBOCHHE CITOCOOOB pEIICHUS Pa3IUYHBIX 3a7a4 C SIBHO 3aJaHHOU
(bu3MYeCKO MOJENBI0, 3a/1ad, IMOAPAa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3JaHHC
dbu3nyecKoi MoJIeNd, aJleKBaTHON YCJIOBUSIM 3aa4H;

U IIOHUMAaHHC (1)I/I3I/I‘{CCKI/IX OCHOB W IIPUHIMUIIOB )ICfICTBI/ISI TCEXHHUYCCKUX
YCTpOﬁCTB N TCXHOJIOTHYCCKUX IMMPOICCCOB, UX BIIMAHWA HAa OKPYKAIOIIYIO CPCAY,
U OBJIaACHHUC METoJaMu CaMOCTOATCIIBHOT'O IUIAHUPOBAHUA "

IIPOBCACHUA (bHBH‘-I@CKHX 9KCIICPUMCHTOB, aHaJIn3a n HHTCPIIPCTALlN
I/IH(I)OpMaI_II/II/I, ONpCACICHUA JOCTOBCPHOCTH IMOJYUCHHOI'O PC3yJIbTaTa,



. CO3JaHWE  YCIOBMM  JUIA  pPAa3BUTUSA  YMEHHMM  IIPOEKTHO-
UCCJIEI0BATENbCKON, TBOPUECKON NeATETbHOCTH.

B conmepxanum pabouedt mporpamMMmbl OTpakeHa MpodOpHEHTAIIMOHHAS
HaIpaBJIeHHOCTh H3ydyaemoro mnpenMera. [IpodopueHTalluOHHBIE 3JIEMEHTHI
coJlep>KaHusl y4eOHOro Marepuaia IMOKa3bIBalOT CBS3b M3Yy4aeMOIo IpelIMeTa C
OTpacisiMU U MPOQPECCUsIMU, TTOMOTal0T OOYYAIOIIMMUCS MO3HAKOMUTHCA C TEMH
WIM WHBIMU TpodeccusiMu, BHUAAMHU U YCIOBUSIMH TpyAa, 3HAYUMBIMU
npo(ecCHOHANBPHBIMA ~ KAauyeCTBAaMHU  JIMYHOCTH, IOMOTAIOT  CO3/1aBaTb U
MOJIIEPKUBATH 00pa3bl MpodeccroHaia u YeaoBeKa Tpy/ia.

Ha wn3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEOHEr0o OOIIEro
oOpa3oBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacos (2 4aca B HEEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIIO).

[Ipennaraemeiii B mporpamme mno (usuke mnepeueHb J1a0O0paTOPHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3UIECKHUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBmkeHwe. [[BUKeHHME  MaTepuadbHOM TOYKHA MO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY M
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OcH BpaumieHus. llnedo cumnel. Ycnosus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHust Opycka Mo HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MartepuaibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorenmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS YacTUIl BemlecTBa. MoAenum CTpOEHHUsI Tra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBJICHUS U TEMIIEPATyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cIOcO0bI €€ n3meHeHus. KonmuectBo TemioTsel U padora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3ompoiieccam. ['padudueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHTt moae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Tejaa MPU COBEPIICHUU PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT Mo anauabaTHOMYy pAacCIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYUYEHUSI COBPEMEHHBIX MaTE€pPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMOHCTpanust KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Teln. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOOHUKH, OUAJIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUHA BIEKTPUUECKUX Mojel. JIMHUKM HanpskEHHOCTH 3JIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEpPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUN C HCIOIH30BAHUEM MEXAaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMATEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHUE 3apSKEHHONW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »anekTpuueckoe Tosie. DJEKTPOJABIKYIIASA CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMaZHUMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparenue HEpruu Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHONM CUCTEMBI (NMPYKUHHBIA WU
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU U MacChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJNBbHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBaromux auH3ax. Dopmyna TOHKOW JUH3BI. YBeEJIHUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBeta. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKLUMOHHBIA ammapaT, MHUKPOCKOIN, TeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKpockomna, TeJIeCKOIna.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM peHHTHBHCTCKOfI JaCTUIIbI. SHGPFPI}I
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dbotorpdexra. YpaBuenue DunimTeitHa st dhoTodaddexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakunu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpEeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE OBIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMU, XMMHUH, reorpadu U TEXHOJIOTHUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIeHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeICHNE TUIOMIAIN TIIOCKUX PUTYpP B 00BhEMA Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE AaTOMOB M MOJIEKYJ, KPUCTALUIUYECKAS] CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIMHAKA DJIEKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmera «Dusukay» T0KHbBL
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIUKA O0YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpPTraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYasl CTETUKY HAYyYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUYECKOTO COJCp>KaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTUYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeACcTBa  MH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
uH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHUE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOH JACATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJb30BATh MPEUMYILIECTBA KOMAHJAHOW W MHAWUBUIYAJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIBHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO TMPUHUMATH PEIIEHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMINOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOUIET0 ClIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aJanTUPOBATBHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOONHOE TMajeHue TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPHUCTAIUIA3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHUE, UCIOIb3ys (DU3NUECKUE BEIIMYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEJIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUECKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNIN CYNEPNO3UIMUA CHWJI, MPUHIUMI PABHOINPABUS HHEPLHUATBHBIX CUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasinyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO MCIOJb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MpPEMIOKEHHOr0 OOOpYIOBaHUSA, MPOBOJIUTH OIBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy (PHU3WYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUMU UCCIETOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAaHUS, HHTEPIIPETALUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE NPOLECCOB OKPYXKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOMN MTPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW Hay4YyHON KAapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHUK CBETA, SACPHAS
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakius U MOOJApU3aALMS CBETa, JUCHEPCHUS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMKUCHIBATh W3YUYEHHbIC CBOMCTBA BEHIECTBA (AJIEKTPUUYECKUE, MarHUTHEHIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, JEKTPOJBIKYIAsA Cujla, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

ONHUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHHUS M TMPOLECCHl, HCIOIb3YS
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3yeMbIX BEJIMYMH, WX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOIO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUSI SHEPIUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPAaHEHUSA
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIBl, OO0JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUIO (DU3NUYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PUBUUECKUX BEIUYUH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEICKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY paCCyXIEHHI C ONopoil Ha M3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJleKBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 05 05 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 05 1 bubnmnoreka [JOK
' TEOpHU ' https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 05 05 bubnuorexa [IOK

da3oBbIe Mepexoabl

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 pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 1 1 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1 1.5
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5.5 5.5



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 0 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasnen 3. OCHOBBI CITEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1
DJIeMeHTHI KBAHTOBOW ONTUKH 6 0 0 httos://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 0.5 0 bubmuorexa [JOK



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

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

4.3 ATOMIHOE 51pO > 05 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15
Paznea 5. 3JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHA

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 1 E;ISSH;I;T:(;icL)IrOu/I; £41c97c
Hroro no pasneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 0 E;ISSH;I;T:;(;)&OU/I? £41c97c
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
ara undpoBbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero U3ydeHusl o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
dusnka — HayKa O MPUPO/IC.
1 Hayunsie MCT(}),K bl nofHapHIfﬂ 1 bubmorexa HOK
e A 02.09.2025  https://m.edsoo.ru/ff0c32e2
OKPY’KaloIIero MUpa
Poaw u mecTo pusuku B
5 (hopMUPOBaHHHM COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B 02.09.2025  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEIbHOCTH JIIOIeH
MexaHuueckoe TBUKEHHE.
3 OTHOCHUTENBHOCTh MEXaHUUECKOTO 1 bu6mmoreka [IOK
neuxeHus. [lepemenienue, ckopocTs, 09.09.2025  https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NIpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBIDKCHHE 09.09.2025 @ https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpEeHHOE PSIMOJIMHENHOE 1 bubmuoreka [IOK
JIBIKEHUE 16.09.2025  https://m.edsoo.ru/ff0c372e
6 CBobOoaHOe mageHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO T/ ICHUS 16.09.2025  https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.
7 JIBr>kKeHUE MaTepUaIbHOM TOUKH 110 1 bubmorexa HOK
P 23.09.2025  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHIKT OTHOCUTEIBHOCTH 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

lanunes. MHepuuanbHbIe CHCTEMBI 23.09.2025  https://m.edsoo.ru/ff0c3bed
otcyeta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 CyIepro3uinu cuii. Bropoii 3akon bubmmorexa [TOK
yrep H ' P . 30.09.2025 https://m.edsoo.ru/ff0c3be8
HeroToHa 1715t MaTepuanbHON TOYKH
10 Tperuii 3akon Herotona st bubnnoreka HOK
MaTepUAIbHBIX TOUEK 30.09.2025  https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHoOro taroreHus. Cumia
11 TsokecTH. [lepBas kocMudeckast bubmmorexa LOK
F P 07.10.2025 https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 07.10.2025  https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koagduument tpenus.
13 Cuna C(P;n OTI/IBJ‘IeI(-IbI/qu)Il'II_I 17§ BI/I)II)<€HI/II/I bubmmorexa [JOK
P paa 14.10.2025  https://m.edsoo.ru/ff0c3f76
TeJa B KUIKOCTH WJIH Ta3e
[ToctynatensHoe U BpamareabHOe
14 JBUKEHHE a0COTIOTHO TBEPAOTO bubnmnorexa [JOK
tena. MomeHT cuiibl. [lievwo cuibl. 14.10.2025  https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECHs TBEPOTO Tela
NMnynsc MmaTepralbHONW TOYKH,
15 CHUCTEMBbI MaTEPUATIBLHBIX TOUYEK. bubnuorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs 21.10.2025  https://m.edsoo.ru/ff0c43d6
UMITynbCa. PeakTuBHOE BHKEHUE
PaGoTta u MOIITHOCTH CHITBIL.
16 Kunernueckas sHeprust bubnnorexka [JOK
MaTepuaabHOH ToukH. Teopema 00 21.10.2025  https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETUYECKOW YHEPTUI
17 [ToTentnuanpHas SHEPTHSL. bu6mmoreka [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

[ToTenumanpHas SHEPTUs YIPYro
ne(OpMUPOBAHHOMN MPY>KUHBI.
[loTenumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

11.11.2025

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennuanbpHbIe U
HeIoTeHIMalIbHbIE CHIIBI. CBSI3b
paboThl HEMOTCHITUATBHBIX CHUJI C
W3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOU SHEPTUn

Jlaboparopuas pabota
«MccnemoBanue CBsI3U pabOThI CHIIBI
C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Tella Ha MPUMEpPE
PacTsHKEHUS PE3HHOBOTO KT'yTa

KonTponbnas pabora no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHHUs B MEXAHUKE

11.11.2025

18.11.2025

18.11.2025

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS

MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Bbpoynosckoe nBuxenue. udpdysus

25.11.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

XapakTtep ABUKEHUS U
B3alMOJEUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )XUIKOCTEH
U TBEPIBIX TEN

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

TemuoBoe paBHoBecue. Temneparypa
u e€ uzmepenue. Illkana remneparyp

25.11.2025

02.12.2025

02.12.2025



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

Henscus

Wneanpueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBaenue MKT 09.12.2025  https://m.edsoo.ru/ffOc4fde
AGcomtoTHas TemIepaTypa Kak Mepa

26 CpelHEe KUHETUYECKON SHEPTUU bubnmoreka [JOK
JBUKEHUS MOJIEKYJ. Y paBHEHHE 09.12.2025  https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 16.12.2025
Jlaboparopuas pabora

28 «MccnenoBanne 3aBUCUMOCTH MEXIY
rapamMeTpamMu COCTOSIHUSI 16.12.2025
pa3peKeHHOTO Ta3a

29 N3omporieccel B HaeanbHOM Ta3e u ux 93.12.2025 bubnmnorexa [JOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 cnocoObl €€ n3meHeHnus. KomnuecTso 93.12.2025 bubmuorexa [JOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HJICATEHOTO
rasa

31 Buasl Tenonepenaun Eubmiorexa IIOK

30.12.2025  https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIUIOEMKOCTH BEIIECTBA.

39 KonunuecTBo TennoTsl npu bubnnorexka [JOK
Teruionepenaye. AanadbaTHbIA 30.12.2025  https://m.edsoo.ru/ff0c5¢c36
pouecc

33 [TepBbIit 3aKOH TEPMOAMHAMUKH U €TO 13.01.26 bubmuorexa [JOK



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

IMPUMCHCHUC K U30IIponecccamM

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccos B

bu6mmoreka [IOK
34 .B 7| 13.01.26
MPHPOJE. BTOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
[Tpuniun nevicteus u KIIJ TenmoBoi 20.01.26 bubmuoreka [JOK
35
MAaIITUHEI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KI1/] 20.01.26
37 DKOJOTHYECKHE MPOOIEMbI 27.01.26
TETUIOIHEPTETHKHU
O6o6maromuii ypok «MounekymspHas 27.01.26 bu6mmoreka [IOK
38
¢uznka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme Bu6 LIOK
03.02.26 NOJINOTCKA
39 «Moie a 3uka. OcHO
ACKyJIApHas GU3HK HOBE! https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. 03.02.26 bubnuoreka [IOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs ¥ OTHOCHUTEIbHAS 10.02.26
41 BJIAXXHOCTH BO3ayxa. HachIeHHBIN bubmmorexa LOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépaoe Teno. Kpucramimueckue u 10.02.26
amopdHbIe Tena. AHU30TPOINS
42 CBOI\/'Ip((:I’)[B KPHUCTAJJIOB }KI/Ip KHe bubmmorexa LOK
p ' A https://m.edsoo.ru/ff0c65f0
kpuctabl. COBpeMEHHbBIE
MaTepuabl
[InaBneHue n KpUCTATUIU3ALIMSL. 17.02.26
bu6mmorexa [IOK
43 V aenpHas TEIIOTa MJIaBICHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
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

44 VpaBHEHME TEILIOBOTO OajaHca 17.02.26 Eubmorexa ITOK
p https://m.edsoo.ru/ff0c6820
DJIeKTpu3anus Teil. DICKTPUIECKUI 24.02.26
45 3apsi. J{Ba BUIa SJIEKTPUUICCKHUX bubmorexa [IOK
PAL. a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
ITpoBoAHUKH, TURJICKTPUKHU U 24.02.26
46 H:JI OBOJIHUKH 3aK(I:H COXpaHEHHUS Enbmiorexa IOK
yip ) P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3aps/10B. 3aKOH 03.03.26
47 Kynona. ToueyHbIN 3JIeKTpUICCKUI buomiorexa [JOK
4 ' P https://m.edsoo.ru/ffOc6ced
3apsn
Hanps:k€HHOCTB 3JIEKTPUUECKOTO 03.03.26
48 nojs. [IpuHImMn cynepno3unuu bubnmnoreka [JOK
3JIEKTPUYECKUX MNoJe. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 3neKTpocTaTuYecKoro 10.03.26
49 noist. [Torennman. PasHocts bubmaorexa IJOK
’ fait. https://m.edsoo.ru/ff0c6f00
IOTEHI[NATIOB
IIpoBOOHWKH U TUIIIEKTPUKH B 10.03.26
50 3J'IpeKT OCTATHYECKOM nol:J)Ie bubmorexa [JOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
17.03.26 bu6mmorexa [IOK
51 OnexTpoéMKocTh. KoHaeHcaTo
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH MIIIOCKOTO 17.03.26
52 KOHJeHcaTopa. DHEPrUs bubmmorexa LIOK
a pa- p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCATopa
JIaGoparopHas padora "U3mepenue
53 p p p p 24.03.26

AJIEKTPOEMKOCTH KOHAEHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAILHOTO
arrapara, CTpyHHOIo nmpuHTEpa.
DJIEKTpOCTaTUYECKas 3aluTa.
3a3zeMJIeHre IEKTPOIPUOOPOB

DNEeKTpUUECKU TOK, YCIIOBUS €r0
cymiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpspxkenue.
Conporunenue. 3akon Oma aJist
y4acTKa [enu

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHKUKOB. JlaboparopHas paboTa
«3yueHne cMenaHHOTO COeIMHEHUS
PE3UCTOPOBY

PaboTa 1 MOITHOCTB MEKTPHUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

0.5

24.03.26

07.04.26

07.04.26

14.04.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJ]C ucTtouynnka ToKa u
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

21.04.26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

Pe3epBHubiil ypok. KonTposbHas
pabota no Teme "DneKTpoauHamMHKa"
/ Beepoccuiickast mpoBepovHas
paborta

21.04.26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

O6006maronuit ypok
«INEKTPOTMHAMHKAY /
Bcepoccutiickas nmpoBepouHas pabota

28.04.26

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAas IPOBOAUMOCTD
TBEPIBIX METAIIOB. 3aBUCUMOCTD
COIPOTHUBIICHHS METAIIJIOB OT

temieparypbl. CBEpXIpPOBOIMMOCTh

28.04.26

62

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

05.05.26

63

64

65

66

67

68

ITomynpoBoiHUKH, UX COOCTBEHHAS U
IpUMecHas MpoBoAUMOCTh. CBOMCTBA

p—~n-nepexona.
[TomympoBOTHUKOBBIE TPUOOPEI

DIEeKTpUYECKH TOK B pacTBOpax U

paciliaBax 3JICKTPOJINTOB.

3JIGKTp0JII/ITI/I‘ICCKa$I Jucconuanms.

DneKTpoan3

DNEeKTPUUECKU TOK B ra3ax.
CaMoCTOSTEIbHBIN 1
HECaMOCTOSITENIbHBIN pa3psi.
Monuns. [1na3ma

DnexTpuueckue mprudopsl 1
YCTPOMCTBA U X MPAKTHIECKOE
npuMmenenue. [IpaBuna TeXHUKH
0e30macHOCTH

KonTponbHas paboTa mo Teme
«Qnekrpocraruka. [locrosHHbIN
3JEKTpUYECKU TOK. Toku B
Pa3IMYHBIX CpEaAx»

PesepBubIil ypok. O6006mIaronmit
ypok 1o temaM 10 kiacca

05.05.26

012.05.26

12.05.26

19.05.26

19.05.26

26.05.26

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c86fc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68



11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Nen/m | Tema ypoka Kourpoabnbie IIpakTuyeckue Aara mupposkic
Bcero u3yueHusi  oOpa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIecTBHE. MarHuTHOE IOJIE. 1 bu6nmorexa LIOK
BexTop MarHuTHOM MHIYKIUH. 02.09.2025  https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIWU
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C 02.09.2025  https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubmmnoreka HOK
MarHMTHOTO TOJISl KaTyIIKHA ¢ TOKOM» 09.09.2025  https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubmuoreka [JOK
«Hccnenosanne nelcTBUA 09.09.2025  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIS Ha

5 JIBUKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cumsl 16.09.2025  https://m.edsoo.ru/ff0c9df4
Jlopenua
DIeKTpOMarHuTHasE WHTYKITHUSI.

6 [ToTox BeKTOpa MarHUTHOM 1 16.09.2025

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapages

10

JlaboparopHas paboTa
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NunykTuBHOCTD. SIBIICHUE

camouHaykiuu. IJ1C caMOMHAYKIIWH.

3Heprm{ MAarauMTHOTI'O ITOJIA KaTYyIIKH
C TOKOM. 3JIGKTpOMaFHI/ITHO€ I10JIC

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATENb,
YCKOPHUTEIN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHIYKIHSD)

23.09.2025

23.09.2025

30.09.2025

30.09.2025

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTposnbHas pabora no teme
«MarauTHoe I110J1e.
DNIEKTPOMarHUTHask UHIYKIUS»

07.10.2025

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
kosneOanus. 'apmoHnyeckue
Kosie0aHusl. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpatenue sHepruu

07.10.2025

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT AJTUHBI HUTH U MAcChI TPy3a»

14.10.2025



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

14

15

Koneb6arensuplit kouTyp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJICOaHUS B
UJIeaJIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorust Mex 1y MeXxaHH4eCKUMU U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHsSI SHEPTUU B HICATHHOM
K0JIeOaTeITIbHOM KOHTYpE

14.10.2025

21.10.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusIX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojicbanus. Pe3oHanc.
BoinykeHHBIE 2TIEKTPOMAarHUTHBIC
KoJieOaHus

21.10.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEHCTBYIOIIEE 3HAUEHHUE CUIIBI TOKA U
HaIpsHKEHUs

11.11.2025

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

11.11.2025

19

20

VY CTpoiCTBO U MPAKTHYECKOE
MIPUMEHEHHE IEKTPUIECKOT0O 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHHM 3JIeKTponepeaayd

OKOJIOTUYECKUE PUCKU IIPH
MIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPTHH B MOBCEAHEBHON

18.11.2025

18.11.2025

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHU3HU

MexaHnyeckue BOJHBI, YCIOBHS
pacnpocrpanenus. [lepuog.

bu6nmoreka [IOK
21 CKkopocTb pacpoCcTpaHEHUs U JUIMHA 25.11.2025 https://m.edsoo.ru/Ff0ccasa
BOIHEL. [loniepeyHbie U pOA0IbHBIC
BOJTHBI
99 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh 25 11.2025 bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [1lkana bubmmorexa LIOK
P i 02.12.2025  https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIB paTuOCBI3U U
24 TeneBuieHus. Pa3Butue cpeacTs 02.12.2025
cBs3u. Paguonoxanus
o5 KonTponsnas padora «Konedanus u bubmuorteka [IOK
BOJIHBI» 09.12.2025  https://m.edsoo.ru/ffOcc6f8
IIpssMonMHENHOE pacIpOoCTpaHEHUE
26 CBETa B OJHOPOJHOU Cpejie. bubnmnorexa [JOK
Toueunsblil ucTOUHUK cBeTa. Jlyu 09.12.2025  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa [JOK
P L P 16.12.2025  https://m.edsoo.ru/ffOcd4e0
M300paXeHHI B MJIOCKOM 3epKaje
[Ipenomnenue creta. [TonHoe
28 BHYTPEHHEE OTpaKCHUE. bu6muoreka [JOK
[IpenenbHbIN yroa moaIHOToO 16.12.2025  https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKeHUS
29 JlaGopaTtopHas paborta «3mepeHue 23.12.2025  bubmuoteka [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

MMoKas3aTeyid IMpCJIIOMJICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a

30

31

32

JIunzel. [TocTpoenune n3o0pakeHuit B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuyeHue JuH3bI

JlaGopaTtopHnas pabota
«Hccnenosanue cBONUCTB
M300paKCHHUH B JIMH3AX»

Hucnepcus cBera. CioxXHbIA COCTaB
6enoro cBera. Llet. JJaboparopHas
pabora «Habmonenne nucrepcuu
CBETa»

23.12.2025

30.12.2025

30.12.2025

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOcddle

33

WnTepdepennus ceera. Audpakius
cBeta. JludpakunoHHas peneTka

13.01.26

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

34

35

36

ITonepedyHOCTHh CBETOBBIX BOJIH.
ITonsapusanus cera

OnTuueckue MpuOOPsI U yCTPOUCTBA
U YCIIOBHSI X 0€3011acHOTO
IPUMEHEHUS

FpaHI/IHI)I MPUMEHUMOCTHU
KJIaCCUYECKON MEXaHHUKH. HOCTy.]'IaTBI
crenualIbHOM TCOpHU
OTHOCHUTCIIBHOCTHU

13.01.26

20.01.26

20.01.26

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcf02e

bubmmoteka IIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENHLHOCTD OOIHOBPEMCHHOCTH.

3amenJieHne BpPEMEHH U COKpaIlleHUE
JUIMHBI

27.01.26

but6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN
yacTulbl. CBS3b MACChI C SHEPTUEH U
MUMITYJIbCOM. DHEPIHUs MOKOS

27.01.26

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

KonTtponbHas padora «OnTuka.

bubnunoreka LIOK
39 OCHOBBI CIENIUAJIBHON TEOPUH 03.02.26
1 p https://m.eds00.ru/ffOcf6f0
OTHOCHUTEJIHLHOCTH
40 ®oronsl. opmyna [1nanka. Dneprus 03.02.26 bubnmnoreka HOK
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITI/IC 1 UCCJIEJOBAHHE 10.02.26 B 110K
noInoreKa
41 orodddexra. OmbiTer A. I.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl hoTodddexra. YpaBHeHue 10.02.26
42 SI?IHLHTeIgI)Ha J'Iq})l(i)(l)OTOSCb(geKTa bubmmorexa [IOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodaddekra
Hasnenue cBera. Onwite [1. H. 17.02.26
43 JleOeneBa. XuMUYECKOE IefiCTBUE buGnuorexa [IOK
Aicka. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpouncTsa u
[IPAKTAYECKOE IIPUMEHEHHUE:
44 p P 17.02.26
dboTodneMeHT, GOTOIATIUHK,
CoNTHE4Has OaTapesi, CBETOUO/T
45 Pemenne 3agad mo teme «3JEMEHTBI 24.02.26 bubnuoreka [{OK
KBAaHTOBOU OIITHKH) https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OTBITEL 24.02.26
46 Pesepdopna no paccesHuio o-yactu bubmmorexa LIOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[MnanerapHas Moaenb aTomMa
03.03.26 bubnunorexa LIOK
47 IToctynarer bopa
Y p https://m.edsoo.ru/ff0d0afa
N3nydyenne u nornomenne GOTOHOB 03.03.26
yi ¢ but6mmorekxa [IOK
48 IIPU [IEPEXOJIE aTOMA C OJJTHOTO

YPOBHsI SHEPrUU Ha Apyrou. Bunusl

https://m.edsoo.ru/ffOdOafa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

CIIEKTPOB

49

50

51

52

BoHoBEIE cBOiicTBa yacTull. BOIHEI
ne bpoia. KopnyckynspHo-
BOJIHOBOM Jyasin3M. CrIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

OTtkpseITHE PaIUOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeznenenuto
COCTaBa PaJIMOAKTUBHOTO U3Ty4EHUS

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaJMOaKTHBHOCTH Ha YKHBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. ['amma-usnydenue

10.03.26

10.03.26

17.03.26

17.03.26

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

54

55

DHeprus CBS3U HYKJIOHOB B S/pE.
Snepusle peakuuu. SAnepHbiin
peakrop. [IpoGiemMbl, NepCHEKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI SIEPHOMN
SHEPIreTUKU

OneMeHTapHble yacTulbl. OTKpBITHE
no3UTpoHa. MeToabl HaOMOIeHUS U
PEruCTpaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMoaencTBusa. ETMHCTBO
buznyecKoil KapTUHBI MUPay

Oransl pa3BUTHS aCTPOHOMHUHU.
[IpukitagHoe 1 MUPOBO33PEHUECKOE

24.03.26

24.03.26

07.04.26

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3HAYEHUE ACTPOHOMHUHU. By
3B&3HOTO Heba. Co3Be3aus, ipKue
3BE3IbI, IJIAHETHI, UX BUIUMOEC
nBrkeHue. CollHeUHas cucTeMa

56

Connue. ConHedHas aKTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE371

07.04.26

57

3BE3/1bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEIOBATEILHOCTH. BHyTpeHHee
cTpoenue 3B€311. CoBpeMEHHbIE
NPEJCTABICHUS O TPOUCXOKICHUN H
sBosoruy CosHLa U 3BE31

14.04.26

58

Muneunsiii [1yte — Hama ['anakTuxa.
[Tonoxenue u aBmxenue ConHua B
lNanmaktuke. ['anmaktuku. Y€pHbie
JBIPBI B IAPAX FAIAKTUK

21.04.26

59

60

61

Bceenennas. PasOeranue rajakTHK.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyueHue.
MerarajgakTuka

HepemeHHLIe HpO6J’IGMLI ACTPOHOMUHU

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

21.04.26

28.04.26

28.04.26

62

O6o06matromuii ypok. Pois ¢husuku u
aCTPOHOMHUH B IKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesTeTbHOCTH
YeJioBeKa

05.05.26




O6o6maromuii ypok. Pons u Mmecto
63 (U3UKY U aCTPOHOMUU B
COBPEMEHHOM Hay4YHOUW KapTUHE MUpa

05.05.26

Ob6o6maromuit ypok. Poib
64 ¢du3nveckoit Teopun B
(OopMUPOBAHUY MPECTABICHHIA O

buznyecKkoil kapTuHe MUpa

012.05.26

Ob6o06maromuii ypok. Mecto
65 (du3nUecKoil KapTHHBI MUpa B 00IIEM

PALly COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX PEJCTABICHUN O IPUPOJIE

12.05.26

66 Pe3zepBHbIil ypok. MarHutHOe nosie.

DNeKTpOMarHuTHasE UHIYKITUS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

66

19.05

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
npoBepsieM
oro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ NnporpaMmal CpeaHETro 0611161"0 06pa30BaHI/IH

10.1

10.2

10.3

JleMOHCTpUpOBaTh HA MPUMEPAX PoJib U MECTO (PU3UKU B (GOPMUPOBAHUU
COBPEMEHHOM Hay4YHOI KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOU TEXHUKHU

Y TEXHOJIOTUM, B IIPAKTUYECKON JEATEIbHOCTH JIIOIEH

Y4uThIBaTh TPaHULBI TMPUMEHEHUS H3YyYEHHBIX (PU3UYECKHX MOeNe:
MaTepuagbHas TOYKA, HWHEPIUAIbHAsS CHUCTEMa OTCuéra, abCOJIFOTHO
TBEPIIOE TENO, UJICATBHBIN Ta3; MOJEIU CTPOEHHUS Ta30B, KUAKOCTEH H
TBEPABIX TEJ, TOYEYHBIA DIEKTPUYECKHN 3apsii — MpU pPEUICHUH

(l)I/ISI/ILICCKI/IX 3aJa4

Pacno3naBate (u3uueckue sBICHHS (TMpolecchl) U OOBICHATh WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISPHO-KUHETUYECKOH TEOpUHu
CTPOCHHSI  BEIIECTBAa M  DJIEKTPOJMHAMHKH:  pPaBHOMEPHOE H
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE BHKEHHE, CBOOOAHOE MAJCHUE Tel,
JBU)KEHHE 10 OKPY)KHOCTH, MHEpLUs, B3auMoJeicTBre Tei; Auddysus,
OpOYHOBCKOE JBMKEHHE, CTPOSHHE  JKUAKOCTeH U TBEPIBIX TeT,
n3MeHeHne o0bEéMa Teln MpH HarpeBaHUM (OXJIAXACHHH), TEIIOBOE
paBHOBecHe, HCIapeHHe, KOHJAEHCAIUs, IJIaBJI€HUEe, KPUCTAJIU3alus,
KHUIIEHUE, BJIAXHOCTh BO3/1yXa, IOBBIIIEHHE MAaBIEHUS Tra3a MpH ero
HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXKIY IapaMeTpaMu COCTOSTHHS

raza B U30Mponeccax; 3JICKTprusanusa T, B3aUMOJICHCTBUE 3apaa0B

10.4

OnuceiBaTh MEXaHUYECKOE IBUKEHHUE, UCTIONb3Ys (U3NYECKUE BEINUNHBIL:
KOOpAMHATA, IMyTh, IEpEMELIEHUE, CKOpPOCThb, YCKOPEHHE, Mmacca Telna,
Cuja, UMIIYJIbC Tejla, KMHETUYECKas SHEPrus, NOTCHUUAJbHAs DHEPrusd,
MexaHudeckas paboTa, MeXaHM4yecKash MOIIHOCTb;, MpPH ONUCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3MUECKHUI CMBICT HMCIOJIb3YyEeMbIX BEIMYWH, UX
0003HaYEeHUSI U E€AMHMUILIBI, HAaXOIUTh (OPMYJIbI, CBSA3BIBAIOLIUE JaHHYIO

q)HSH‘{CCKyIO BCJIMYHHY C APYTUMU BCIMYUHAMU

10.5

OnuceiBaTh HU3Yy4YCHHBIC TCIIJIOBLIC CBOMCTBa TE€JI U TEIJIOBBIC SABJICHUS,
HCIOJIb3YA (I)I/I3I/ILICCKI/IC BCJIMUMUHBI: [OABJICHUC Tas3a, TEMIICpaTypa,

Cp€aHAsd KHHETHUUYCCKasA OSHCPTHUA XAaO0OTHUYCCKOro JABHMIXKCHHA MOJICKYII,




CpEeIHEKBaapaTUYHas CKOPOCTh  MOJIEKYJ, KOJMUYECTBO  TEIIOTHI,
BHYTpEHHSsl dHeprusi, pabora raza, Kodp(UIUEHT MOJIE3HOTO JACHCTBUS
TEIUIOBOTO  JIBUTATENs; MNpPHW ONHCAHWU TPAaBHIBHO  TPAKTOBATh
(GU3NYECKUi CMBICT HCIONB3YEeMbIX BEJIWYMH, WX OOO3HAUYEHUS U
€IMHULBI, HAXOIUTh (POPMYINBI, CBSA3BIBAIOIIUE TaHHYIO (PU3NYECKYIO

BCIIMYUHY C APYTHUMU BCIIMYHNHAM

10.6

OnucelBaTh  U3yYEHHBIE  JIEKTPUYECKUE  CBOMCTBAa  BEIIECTBA U
AJIEKTPUUECKHUE SBJICHUS (TIPOLIECCH), UCIONB3Ys (PU3NUECKUE BETHMUUHBL:
JNEKTPUYECKUN 3apsAll, JJIEKTPUYECKOE II0JIe, HANPSHKEHHOCTh IIOJIA,
IIOTEHLIAAJ], PAa3HOCTh IIOTCHIMAJIOB; IPU ONHMCAHUU  IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJIHUUH, UX 0003HAYCHUS
W eIMHUIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINME JAHHYIO (U3NYECKYIO

BCIMYHHY C APYT'UMH BECIUNYNHAMU

10.7

10.8

aHAJIM3UPOBATh (PU3MUECKUE MPOIECCHI U SBJICHHS, UCIIONIB3YS (PU3NUCCKUE
3aKOHBI M TPUHIMIIBL 3aKOH BceMupHoro Tsarotrenus, |, Il u Il 3akonbI
HrroTOoHa, 3aKOH COXpaHCHHSI MEXaHUYECKON HEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCA, TIPUHIHUI ~ CYNEPHO3UIUH CHJI, TPHHIUI PaBHOIPABUS
WHEPIUATBHBIX CHUCTEM OTCYETA; MOJICKYJISPHO-KUHETUYECKYIO TEOPHUIO
CTPOCHHS BEIECTBA, I'a30BbIe 3aKOHBI, CBA3b CPEIHEH KHHETHYECCKOMN
SHEPIUU TEIIOBOTO IBIKEHHUS MOJIEKYN C abCOJIIOTHOW TEeMIIepaTypoHu,
MEPBBIA 3aKOH TEPMOJIWHAMUKH, 3aKOH COXPaHEHHUS OSJICKTPHUICCKOTO
3apsiaa, 3akoH KynoHa; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHA, €ro MaTeMaTUYECKOe BBIPAKEHUE U YCIOBUS (TpaHUIIbI, 00JacTH)
MIPUMEHHUMOCTH

OOBACHATH OCHOBHBIE TPUHIMIBI JCWCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKHX  YCTPOWCTB; pa3jinyaTh YCIOBUSA WX  0€30MacHOro

HCIIOJIB30BaHHUA B HOBCC}IHCBHOﬁ KU3HU

10.9

BBITIONTHATE AKCMEPUMEHTHI TI0 WCCIICOBAHUIO (U3MUYSCKUX SBICHUNA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEpEHUH; Mpu
sToM (opmynupoBaTh mpobremy (3agadyy) U TUNOTE3Y Y4eOHOTO
IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 IPEIJIOKEHHOTO 00O0pYHIOBaHMUS,

MIPOBOAUTH ONBIT U OPMYITUPOBATEH BHIBOIBI

10.10

OcyiecTBIATh MpsIMbIE U KOCBEHHbIE M3MEPEHUs (DU3MUECKUX BEIMYUH;
IIpU 3TOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO HM3MEPEHHS U HCIOJb30BaTh

MN3BCCTHBIC MCTOAbI OLICHKH HOTpCH.IHOCTCfI I/IBMepeHI/Iﬁ

10.11

HccnegoBaTh 3aBHCHMOCTHU MCKOY (I)I/IBI/I‘-ICCKI/IMI/I BCJIIMYMHAMHU C
HCIIOJIb3OBAHUEM  IIPAMBIX HSMCPCHHﬁ; npnu 5STOM KOHCTPYUPOBATH

YCTaHOBKY, (DHUKCHPOBATh PE3YJIbTAThl  IMOTYYEHHOH  3aBUCUMOCTH




¢u3nYecKux BEIMYMH B BUJE TaONMMIl M TpaduKOB, OENaTh BBIBOIBI IO

pe3yjibTaTaM HUCCICIO0OBaHUA

10.12

10.13

10.14

10.15

10.16

CobmoiaTh mpaBuiaa 0€30MaCHOTO TPy/Aa MPH MPOBEICHUHN HCCIICIOBAHUN
B pamMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKON U
MIPOEKTHOM JEATENBHOCTH C UCIIOJIB30BAHUEM H3MEPHUTEIbHBIX YCTPOUCTB

1 1a00paTOpHOTO 000PYIOBAHUS

Pemrate pacyérHbie 3amaud ¢ SBHO 3aJaHHOW (PU3MYECKOW MOJIENbIO,
UCIIOJIB3Ys (PM3MUECKHE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3a/la4d BIOUPATh GU3HUYECKYIO MOJICIh, BBIICIATh (DU3HUECKUE BETUIMHBI
u GopMynbl, HEOOXOIUMbIC Ui €€ pEIICHUs, MPOBOAMTH PACUYETHI U

OIICHUBATh P€AJIbHOCTD IIOJTYYCHHOI'O 3HAYCHHA (bHSPI“ICCKOfI BCIIMYHMHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BbBICTPpAUBATDb JJOT'M4YCCKHU
HCIIPOTUBOPCUUBYHO LICIIOYKY paCCYDK,Z[eHI/Iﬁ C OHOpOI71 Ha H3YYCHHBLIC

3aKOHBI, 3aKOHOMCPHOCTH U (bl/I3I/I‘~I€CKI/I€ SABJICHUA

Hcnonp3oBath  mpu  pelieHMH  y4eOHBIX  337ad  COBpPEMEHHbIE
WHPOPMAIIMOHHBIE  TEXHOJIOTUU ISl TIOMCKA, CTPYKTYpHUPOBAHHA,
UHTEpOpETallud U TPEACTaBIeHUs Y4eOHOW U Hay4HO-NOMYJISIpHON
uHboOpMalMY, MOJYYEeHHOH H3 pa3IUyYHbIX HCTOYHHUKOB; KPUTHYECKU
aHAJM3UPOBATh MOTydaeMyro HH(PpOPMAITUIO

[IpuBoauTh mpUMeEphl BKIaJa POCCUHCKHX U 3apyOekHbIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE TPOILIECCOB OKPYKAIOIIETO MHUPA,

B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

10.17

10.18

Hcnonp30Barh TeOpeTHYECKUE 3HAHMS IO (PU3HUKE B TIOBCETHEBHOM KU3HU
g obecrieyeHus O€30MACHOCTH MNpu oOpalieHun ¢ npubopamMu u
TEXHUYECKMMHU YCTPOMCTBAMH, AJIi COXPAHEHUs 370POBbs U COOJIIOJICHUS

HOPM 5KOJIOTHYCECKOI'0O MOBEACHUS B OKPY)KaIOHleﬁ cpeae

PaGoTaTe B rpymme C BBIMOJIHEHHEM pPa3JIHYHBIX COLMAIBHBIX pOJEH,
MJIAHUPOBATH padOTy TPYMIIbI, pallHOHAIBHO PACIPENEsATh 00sI3aHHOCTH
Y TUIAHUPOBATH JEATEIbHOCTh B HECTAHJIAPTHBIX CHUTYaIHMSIX, aJIEKBATHO
OLIEHMBAaTh BKJIAJ KaXXJOI'O M3 YYACTHUKOB TPYNNbl B pPEIICHUE

paccMaTpuBaeMoi poOIeMbl

11 KIIACC

Kon

npoBepsieM

oro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus




pe3yjabTara

111

JleMOHCTpUpOBaTh Ha MpPUMeEpPax poiib U MecTO (PU3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAyYHOUW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJIOTMH, B NPAKTHYECKOM NESATEIBHOCTU JIIOAEH, LEITOCTHOCTh W

€IMHCTBO (PU3NIECKOI KapTHHBI MUPa

11.2

VY4YuThIBaTh TPaHHUIBI NPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOICIICH:
TOYEUYHBIN JJICKTPUYECKUHN 3apsil, SACpHas MOJENb aTOMa, HYKIOHHas

MOZCIIb aTOMHOI'O AApa IIpUu pCUICHUN (1)I/I3I/I‘ICCKI/IX 3aJa4

11.3

11.4

115

Pacnio3naBate ¢usnueckue sBieHHS (TPOLECCH) W OOBSICHATH WX Ha
OCHOBE 3aKOHOB AJICKTPOJMHAMUKHA U KBAaHTOBOW (DU3UKHU: DIICKTPUUYECKAS
MIPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JCUCTBHS
TOKa, B3aWMOJCWCTBHEC MArHWTOB, OJJICKTPOMArHUTHAS  WHIYKIHUSA,
JCMCTBUE MAarHUTHOTO TOJIS1 HAa MPOBOJIHUK C TOKOM M JIBMDKYILUICS 3apsi,
AJIEKTPOMArHUTHbBIE KoJIeOaHus u BOJIHBI, NPSIMOJIMHEIHOE
pacrpocTpaHeHHE CBETa, OTpPaKEHUE, INPEIOMIICHUE, HHTep(epeHIINs,
TUQGPAKIUS U TOJSPU3AIHs CBETa, TUCTICPCHS CBETA, (POTOAICKTPUICCKUI
addext (pororddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIeKTpa  aToMa  BOJOPOJA, CCTECTBCHHas HM  HWCKYCCTBEHHas

PaauOaKTUBHOCTD

OnuceIBaTh U3y4eHHbIE CBOWCTBA BEIIECTBA (JIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKUE, DJEKTPUUECKYI0 IMPOBOJAMMOCTb pAa3IUYHbIX Cpel) U
AJIEKTPOMAarHUTHBIE  SIBJIEHUS  (TPOLIECCHI), HUCHOIB3Ys  (PU3NYECKUE
BEIMYMHBL:  JJIEKTPUYECKUH  3aps], CWIa TOKa, JJIEKTPUYECKOe
HaIpsDKEHUE, JJIEKTPUYECKOE COINPOTUBIIEHUE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabota TOKa, MHAYKIIMS MArHUTHOTO TMOJs, cuia Amriepa, cuia
JlopeHnia, MHAYKTUBHOCTb KATYIIKH, OJHEPIHUs JJIEKTPUYECKOTO U
MarHuTHOTO TOJEW, MepuoJ] M YacToTa KoyieOaHHi B KoJeOaTelbHOM
KOHTYype, 3apsii M cujla TOKa B TIpollecceé TapMOHHYECKUX
ANEKTPOMAarHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOSHUE W ONTHYECKas
CWJIa JIMH3BI; TIPU ONMHCAHUU MPABUIBHO TPAKTOBATh (U3UYECKUN CMBICI
UCTOJb3YyEeMbIX BEJIWYMH, HX OOO3HAYEHHUs U €JUHMIbI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMUYMHY C APYTUMH

BEINM4YnHaMn

OnwuceIBaTh HU3Y4YCHHBIC KBAHTOBLBIC SABJICHUA W IIPOLECCHI, HCIIOJIb3Ysd
CbI/ISI/I‘—IeCKI/Ie BCJIMYUHEBI: CKOPOCTH OJJCKTPOMArHUTHBIX BOJIH, JIMHA
BOJIHBI MW 4YaCTOTa CBE€TA, OHCPTHUA U HUMIIYJbC (I)OTOHa, nepuong
nogypacmnana, SHEpTrusa CBA3U ATOMHBIX AACP,; IPU ONUCAHUU TPABUJIIBHO

TPaKTOBAaTb @HSHH@CKHI;'I CMBICJI HCIIOJIB3YEMBIX BCJIMYHH, nux




0003HAYCHHUS U EMHMIIbI; YKAa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bu3NYECKyI0 BEIMYUHY C JPYTMMH BEITUYMHAMH, BBIUUCISATH 3HAUYCHUE

(bU3N4ECKON BEIUUNHBI

11.6

11.7

11.8

11.9

11.10

AHanu3upoBath  (QU3MUYECKHE TPOLECCHl U SBICHHS, HCIOJB3YS
¢busznueckue  3aKOHbBI M OpUHOUNBL:  3akoH  Owma,  3aKOHBI
MOCJIEZI0BATEIBHOTO U MAapauIeIbHOTO COSAMHEHMsS MPOBOJHUKOB, 3aKOH
Jxoyna — JleHma, 3aKOH DJJIEKTPOMArHWUTHOM HWHIAYKIMHU, 3aKOH
MPSIMOJIMHEHOTO PacHpoCTpaHEHUs CBETA, 3aKOHBI OTPAXKEHHUS CBETa,
3aKOHBI MPEJIOMIJICHHS CBETa, ypaBHeHUe DiHITelHa i dororddekra,
3aKOH COXpPaHEHHUs OJHEpPruu, 3aKOH COXPAaHEHUsS] HUMIIYJIbCa, 3aKOH
COXpaHEHUsl JJIEKTPUUYECKOTO 3aps]ia, 3aKOH COXPAaHEHUS MacCOBOIO
yycia, noctynarsl bopa, 3akOH paJuOakTUBHOIO pacliaja; MNpu 3TOM
paznuyaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPQKEHHE U YCJIOBUSI (TPaHUIIbI, 00JIACTH) MPUMEHHUMOCTHU

OHpeI[eJ'IHTB HalpaBJICHUEC BCKTOpa HWHAYKOHWU MArduTHOIO  I1O0JI

MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuiibl Jlopeniia

CTpOI/ITb N OIIMCBIBATb I/1306pa)K€HI/Ie, CO31aBacMOC IINIOCKUM 3CPKaAJIOM,

TOHKOM JIMH30U

BBITIONHATE AKCIIEPUMEHTHI 10 HWCCIICOBAHUIO (U3WYCCKUX SBICHUN U
MIPOIIECCOB C HWCIOJIB30BAHUEM NPSMBIX M KOCBEHHBIX W3MEPCHHI;, MPHU
sToM (dopmynupoBath mnpoOiemy (3ahady) W TUNOTE3y Yy4eOHOro
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 00OpYyI0BaHMS,

MIPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBOIBI

Ocy1iecTBiATh NpsAMbIE U KOCBEHHbIE M3MEPEHUs! (PU3MUECKUX BEIWYMH;
IIpY 3TOM BHIOMpATh ONTHUMAIbHBIA CIIOCOO M3MEPEHMs] M HCMOJIb30BaTh

W3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

UccnenoBath 3aBUCUMOCTH  (DU3MYECKUX BEIMYUH C MCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUI; TIPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh
pe3ynbTaThl TOMYyYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUJE

Ta6J'II/IH u Fpa(i)I/IKOB, JCJIaTh BBIBOALI IO PE3yJIbTaTaM UCCICAOBAHHA

CobOnrogath  mpaBuiia  0€30MAaCHOTO  Tpylda TMpU  MPOBEIACHHUU
ucciaeoBaHUM B paMKax  y4yeOHOTro  SKCIepUMeEHTa, Yy4eOHO-
HCCIEOBATENbCKOM M MNPOEKTHOM JEATEIbHOCTH C HCIHOJb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U 1aOOpaTOPHOro 000pyIOBaHUS

11.13

Pemate pacu€THbpie 3amauM ¢ SBHO 3aJaHHON (DU3UYECKON MOJICIBIO,
UCIOJNB3Ys (PM3UUECKHE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHaIN3a yCIOBHS
3a/1a4¥ BEIOUPATh GU3NYECKYIO MOJIENb, BBIICIITh (PU3MUECKHE BETUIHHBI

u (GopMyInbl, HEOOXOAUMBIE sl €€ pelleHHs, MPOBOJUTH PAaCUETHl U




OIICHUBATH PCAJIbHOCTDH MMOJTYUYCHHOI'O 3HAYCHHUA (I)I/I3I/I‘16CKOI>'I BCJINYHHBI

11.14

Pewate Ka4yeCTBECHHbIC 3a7a4M: BBICTPAaNBaTh JIOTUYECKHU
HENPOTUBOPEUMBYIO IEMOYKY PACCYKICHUN C ONOPOM HAa W3yYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/IBI/I‘-IeCKI/Ie SBJICHUA

11.15

Hcnonp3oBaTh  MpH  pemIeHUH  y4eOHBIX — 3ajad  COBPEMEHHBIC
MH(GOPMALIMOHHbIE  TEXHOJIOTMM  JUIsl  IIOMCKA, CTPYKTYpHUPOBaHUS,
UHTEpIpETallud M MpeJICTaBlIeHUs] Y4eOHOM M Hay4yHO-IOMYJSPHOI
uHbOpMalUY, TOJYYEHHOHM U3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH

aHAJM3UPOBATh MOydaeMyro HH(PpOPMAITUIO

11.16

OOBSICHSIT, TPUHIMIBI JECHCTBUS MAIIUH, NPHOOPOB M TEXHUYECKUX
YCTPOMCTB; paszauuaTh YCIOBUS HUX O€30MacHOTO HCIOJNB30BAaHHUS B

HOBCGI[HCBHOﬁ KHN3HU

11.17

11.18

[IpuBoaMTH TpUMEpHI BKJIANAa POCCHHCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHHME IPOLECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

Vcnonb30BaTh TeOpeTUYECKHE 3HAHUS 1O (PU3MKE B MOBCEIHEBHON KU3HU
st o0ecriedeHnss OE30MAaCHOCTH IPH  OOpameHuH ¢ NpudopaMu |
TEXHUYECKHMHU yCTPOHCTBAMH, JJISI COXPAHEHHUS 3JI0POBBSI U COOITIOICHUS

HOPM 3KOJOIrH4CCKOIro moBCaACHUsA B Opr>K3IOIlICI>i cpeac

11.19

PaGorate B rpymme ¢ BBIIOJIHEHHEM pPa3IUYHBIX COLHUAJIBHBIX POJIEH,
IUIAHUPOBATh PabOTy IPYIIIBI, PALMOHAIBHO PACHpeesaTh 00I3aHHOCTH U
IJIAHUPOBATh JIEATEIBHOCTE B HECTAHJIAPTHBIX CUTYalMsX, AaJE€KBaTHO
OLICHMBATh BKJIQJ KaXJOr0 M3 YYaCTHMKOB TIpPYINIBl B pELICHUE

paccmaTtpuBaeMoil mpoOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
Ko Kon
nposepsie
pasa IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
MOT0
ea
3J1eMeHTa
OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHN A
®usuka — Hayka o npupoae. HayuHble MeTOAbl NO3HAHUSA
1.1 OKpY’KaroIlero Mupa. Posb 3KcliepuMeHTa M TEOpUH B IpoIEcce
MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe
1 MonenupoBanue (GU3NYECKUX SIBJICHUH W TporieccoB. HayuHbie
runore3bl. PU3n4ecKre 3aKOHbl U TEOPUH. [ paHULIBI TPUMEHUMOCTH
1.2 ¢usnveckux 3akoHOB. [IpuHimn coorBercTBUs. Ponp u mecrto
¢u3uku B GOPMHUPOBAHUN COBPEMEHHON HAay4yHOW KapTHUHBI MHpA, B
MIPaKTUYECKON JESITEIbHOCTHU JTI0AeH
2 MEXAHHUKA
KMHEMATHKA
211 Mexanuueckoe nBwkeHUE. OTHOCUTEIBHOCTb  MEXAHUYECKOTO
o nBuxkeHust. Cucrema orcuéra. TpaekTopus
[Tepemernienue, CKOpOCTh (CpeaHsIsI CKOPOCTh, MTHOBEHHAs! CKOPOCTH )
2.1.2 U YCKOPEHUE MaTepHaIbHON TOUYKH, UX IMPOEKIHH HA OCH CHCTEMBI
koopauHaT. Clo)keHre NepeMeeHU U CI0XKEeHHE CKOpOoCTel
PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JIBU)KCHHE.
2.1.3 I'paduku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, MYTH H
2.1 MepeMeIeHUs] MaTepUaIbHON TOYKU OT BPEMEHU
214 CBoOoaHoe mageHue. Y cKkopeHrue cBOOOHOTO MaIeHUS
KpuBonuneiinoe npuxenue. PaBHoMepHOE ABMKEHHE MaTEPUATILHOU
2.15 TOYKM IO OKPYXHOCTH. YTJIOBasi CKOpPOCTb, JIMHEHWHAas CKOPOCTb.
Ilepron u yactora. LleHTpocTpeMHUTENBHOE YCKOPEHUE
)18 TexHnueckue ycTpOHCTBA: CHUIAOMETP, [BIKEHHE CHApsAOB,
o LIEMTHbIE U PEMEHHBIE NepeIaun
917 [Ipaktuueckne paboTel. V3MepeHHe MrHOBEHHOM CKOPOCTH.

HccnegoBanne COOTHOIICHUS MCXKAY IMYyTAMU, HpOfL[[GHHLIMPI TCIOM




2.2

2.3

2.2.1

3a MOCIEAOBAaTENIbHBIE PABHBIE IPOMEKYTKM BpPEMEHHM IpHU
PaBHOYCKOPEHHOM [IBHOKEHUH C HAYAJIbHOM CKOPOCTBIO, PaBHOM
Hy/10. 3yueHne IBUKEHUS 1IapuKa B BA3KOM KUIKOCTU. M3yueHue

JABMIKXCHUSA TCIIA, 6pOI_HeHHOI‘O TOPU30HTAJIBHO
JTMHAMUKA

[Tpuamun otHocurenbHocTH [anmunes. Ilepseiii 3akoH HbroToHa.

I/IHepHI/IaJ'IBHBIC CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIun cynepno3uiy cui

2.2.3

Bropoii 3akon HeroTOHA 1711 MaTepuaaibHOW TOUYKH B MHEPIMAIbHOM
cuctreMe otrcu€ra (MCO). Tperuit 3axkon HerooTtona mus

MAaTCPpHAJIbHBIX TOYCK

2.24

3aKkoH BCEMHUPHOI'O TATOTCHHA. Cuna TSKeCTH. HepBaﬂ KOCMHYCCKaA

CKOpPOCTbh. Bec tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuila TpPEHHUs CKOJIBKEHUS U CHIIA
Tpenusi nokost. Koadpdumument tpenus. Cuiia cOMpOTHUBICHUS TPH

JABMIKCHHUHM TCJIa B ) KMUJKOCTH HUJIN ra3c

2.2.7

2.2.8

HOCTyrIaTCJ'IBHOG M BpallaTCIIbHOC JIBUIKCHHC a0COJIIOTHO TBépI[Ol" (¢}

TCIa

MOMEHT chiIbl OTHOCUTENBHO OcH BpameHus. [limedo cuibl. YcinoBus

paBHOBecus TBEpAoro tena B UCO

2.2.9

Texanueckne YCTpOﬁCTBaI MMOAIIUITHUKHN, ABUXKCHNEC NHCKYCCTBCHHBIX

CIIYTHUKOB

2.2.10

2.3.1

[IpakTuueckue pabotel. M3yueHue NBMKEHUSI OpycKa MO HAKIOHHOU
MJIOCKOCTH TI0J JEHCTBHMEM HECKOJNBKMX cmi. McciegoBanne
3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOMIMX B AePOPMUPYEMO
MpPYXUHE M PE3MHOBOM OO0pas3le, OT BEIMYMHBI UX JepopMaiuu.
UccnenoBanue ycinoBuil paBHOBECHS TBEPJOTO Tella, UMEIOLIETO OCh
BpalECHUA

3AKOHBI COXPAHEHN A B MEXAHUKE

NMnynsc MaTepuaJibHOW TOYKH, CHUCTEMbl MaTEPHAIBHBIX TOYEK.

I/IMHYJ'ILC CUJIbI 1 UIBMCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH COXPAaHCHUSA UMITYJIbCA B HCO. PeakTuBHOE JABHIKCHUC

2.3.3

PabGora cuer




3.1

2.34

MomHoCTh CHITEBI

Kunernueckas »sHeprus MarepualbHOM TOo4kH. Teopema o

2.35 .
KHHETHYECKOW YHEPTUU
[TorenmmaneHass sHeprus. [loTeHImanbHass dHEPrus  yHupyro
2.3.6 neOpMUPOBAHHOW TMPYXKUHBI. [loTeHIMaNbHAs dJHEpPrus Tena
BOJIM3M IOBEPXHOCTHU 3eMITN
[loreHnuaneHple W HEMOTEHUUANbHbIE CWIbl. CBs3b  paboOTHI
2.3.7 HEMOTEHLMAIbHBIX CHJI C H3MEHEHHEM MEXaHWYEeCKOW HHEepruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHsI MEXaHUYECKON SHEPTHH
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
230 TexHuyeckue yCTpOWCTBA: JABHKEHHE paKeT, BOJAOMET, KoIep,
o NPY>KWHHBIN TUCTOJIET
[IpakTuueckne paboThl. V3ydeHue CBS3M CKOPOCTEH Ten TIpH
2.3.10 Heynpyrom ynape. HccrnemoBanue CBA3M  paOOTBl  CHUJIBI  C
M3MEHEHHEM MEXaHMUECKOW YHEPTUH Tela
MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUM
OCHOBHBIE ~ TIOJIOKEHHS  MOJIEKYJISIPHO-KUHETUYECKOH  TEOpHH.
3.1.1 BbpoynoBckoe gBmwxkenue. [Quddysus. Xapaktep ABMKEHUS U
B3aMMOJICHCTBHSI YaCTHUI] BEIECTBA
312 Mogenu cTpoeHHs ra3oB, )KUIKOCTEH U TBEPABIX TeN U 00BSICHEHUE
o CBOWCTB BEIIECTBA HA OCHOBE 3TUX MOJIEIeH
3.1.3 Macca monexyn. KomnuectBo Bemectsa. [locTosiHHast ABoraapo
314 TenmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkama
o temmneparyp Llenbcus
315 Mogens uaeanbHoro rasa. OCHOBHOE ypaBHEHHME MOJIEKYJISPHO-
o KMHETUYECKON TEOPUU UACAITBHOIO ra3a
AlcomtoTHas TemmepaTrypa Kak Mepa CpelHed KHHETHYeCcKOu
3.1.6 SHEpPrUM TEIUIOBOrO JBM)KeHUs dvactull rasza. lllkama Ttemmeparyp
KenbBuHa
3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akoH JlanbToHa
318 I"a3oBbIe 3aKkoHBI. M30mporiecchl B MI€AIBHOM Ta3e € MOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: M30TEpPMa, H30X0pa, n3o0apa
3.1.9 TexHu4eckue ycTpoicTBa: TepMOMETpP, OapoMeTp




3.1.10

[IpakTrueckue paboThl. M3mepeHne Macchl BO3JyXa B KJIACCHOU
komHare. McciemoBanue 3aBUCHUMOCTH MEXKAY MapaMeTpaMu

COCTOSHHUA pa3pEKEHHOI'O rasa

3.2

3.3

OCHOBbI TEPMOJINMHAMMKNA

3.2.1

3.2.2

TepmoauHamMuueckas cucrema. Bnytpennss SHEPrus
TEPMOAMHAMHYECKON CHCTEMBI U CITOCOOBI €€ H3MEHEHHUS
KommgectBo  TemmoTsl u  pabora.  BHyTpeHHss — dHeprus

OJHOATOMHOI'O HACAJIBHOI'O I'a3da

3.2.3

Buapl Teronepenayu: TEMIOMPOBOIHOCTh, KOHBEKIIUS, U3IIYICHHE.
TemnoéMkocTs Tea. YelbHasd TEIIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAaAIC

3.2.4

3.25

IlepBbii 3akOH TepMoAMHAMUKH. lIpuMeHeHME IepBOro 3aKkoHa
TEPMOJIMHAMMKM K H3ompoueccam. ['paduueckas uHTEpnpeTanus

paboTsI raza

TenmoBble MamuHbl. [IpUHIMIOBI JEUCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpazoBanus SHEPruu B TEIUIOBBIX MamuHax. KoaddunueHnt
nonesnoro aevictBust (manee — KIIJ[) TeruioBod marmmubl. [uki
Kapno u ero KII1/]

3.2.6

Bropoii 3akoH TepMmoauHamMuKH. HeoOpaTUMOCTh MPOIECCOB B
npupose. TemjoBble JBHUTaTead. ODKOJOTMYECKHE MPOOJIEMBI

TCIINIOOHCPICTUKU

3.2.7

3.2.8

Texuuueckue YCTpOﬁCTBaZ ABUTAaTC]Ib BHYTPCHHCI'O CropaHusd,

OLITOBOM XOJIOANUJIbHUK, KOHAUIITUOHED

[IpakTuueckue padotsl. U3MepeHue yaeapHOM TenI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BBLIE ITEPEXO/IbI

331

ITapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kunenue. Y aenbHas
TEII0Ta MapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT

JaBJICHUA

3.3.2

3.3.3

3.34

AOGcoutoTHAs U OTHOCHTENbHAs BIAXKHOCTh BO3Jyxa. HachlmeHHbIi
nap

Teépnoe teno. Kpucramnuyeckue u amopdHbie Terna. AHU30TPOIHUS
cBoiicTB  KpucTtayuioB. JKuakme  kpucramisl.  CoBpeMEHHBIE

MaTepHuabl

IInaBneHne u KpUCTaJlJIN3alus. VYnaenpHas TEIIOTa ILIABIICHHS.




CyOmumartust

3.3.5 YpaBHEeHHE TEIJIOBOTO OajlaHca
TexHuyeckue ycTpoicTBa: TUTPOMETP M MCUXPOMETP, KaJOPUMETP,
3.3.6 TEXHOJIOIMH IOJIyYE€HHS COBPEMEHHBIX MaTepUajioB, B TOM 4YHCIIE
HaHOMAaTepHaJIOB, © HAHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3TyXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 DneKTpu3anus Tel. DIEeKTpUUecKuil 3apsia. [[Ba BUIA AIIEKTPUUECKUX
o 3apsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU
4.1.3 3aKOH COXpaHEHUsl ANEKTPUUECKOro 3apsaaa
41.4 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
OnekTpuueckoe Tmone. Hampspk€HHOCTH  AIIEKTPUYECKOTO  MOJIS.
4.1.5 [puanun cynepno3uiuu. JIMHUM HAPSHKEHHOCTU AJIEKTPUUYECKOTO
0TSt
4.1 416 PabGora cun amekrpocrarmyeckoro mois. Ilorennman. PasHocTh
o MOTEHIIUAJIOB
417 [IpoBOAHUKK M TUANIEKTPUKUA B TOCTOSTHHOM JJIEKTPHUYECKOM TIOJIE.
o JyanexkTpudeckast MPOHUIIAEMOCTh
418 Onektpoémkocth.  KonaeHcaTop.  DIEKTPOEMKOCTh  IIOCKOTO
o KOHJIEHCATOpa. DHEPTus 3apsHKeHHOT0 KOH/IeHCaTopa
Texnuueckue yCTpOiicTBA: ANEKTPOCKOTI, 3JIEKTPOMETP,
4.1.9 JJIEKTPOCTaTUUECKasT  3alluTa, 3a3eMJICHHE  OAJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED
4.1.10 IIpakTuyeckue paboTel. I3Mepenue 31eKTpoEMKOCTH KOHIEHCaTopa
[NOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX
421 VYCIIoBHSI  CYIIECTBOBAHUSI TOCTOSTHHOTO —3JIEKTPUYECKOTO TOKa.
o Ucrounuku Toka. Cuia Toka. [TocTosiHHBIN TOK
4.2 4.2.2 Hanpspkenne. 3akon Oma 17151 yyacTka LenH
423 DNEeKTPUUECKOE  COMPOTHUBIEHUE.  YIETbHOE  COMPOTHBIICHUE
o BEIIIECTBA
4.2.4 [TocnenoBarenbHOE, TMapauiebHOE, CMENIAHHOE  COEIMHEHUE




IIPOBOAHHUKOB

4.2.5 Pabota anekTpuueckoro Toka. 3akoH xoyis — Jlenna
4.2.6 MoIHOCTb 31IEKTPUYECKOTO TOKA
anekTpoaBwkymas cuina (manee — OJIC) w  BHyTpeHHee
4.2.7 CONIPOTHUBJIEHUE HCTOYHUKA TokKa. 3akoH Oma Juisi 1OJHOU
(3aMKHYTOI) 251eKTpuueckoi ernu. KopoTkoe 3aMbIkanue
128 DNeKTpOoHHAsT MPOBOAMMOCTH TBEPIABIX METAIOB. 3aBUCHUMOCTH
o COMPOTHUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTh
4.2.9 DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB
[TonynpoBonuuku. CoOcTBeHHass U NpPHUMECHash MPOBOJUMOCTD
4.2.10 noynpoBoiHUKOB. CBoMcTBa p-n nepexona. [1omynpoBOIHUKOBBIE
PUOOPHI
4211 DNEeKTPUUECKUH TOK B JJIEKTPONMUTAX. DJICKTPOIUTHYECKAs
o JTUCCOIHAIUS. DIIEKTPOIIN3
DNEeKTPUUECKHUI TOK B ras3ax. CamocTosiTeTbHbII 31
4.2.12 HECaMOCTOSITeNIbHBIN pa3psia. PaznuuHble THUIBI CAMOCTOSTEIHLHOTO
paspsaa. Monaus. [1nazma
TexHuueckue yCTpOWCTBA: aMOepMETP, BOJBTMETpP, PEOCTaT,
HMCTOYHUKH TOKa, AEKTpOHarpeBaTelbHbIC npudopHI,
4.2.13 ANEKTPOOCBETUTENNbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIECHMUS,
BaKyyMHBIN JNO/, TEPMUCTOPBI u (boTope3ncTopsl,
MOJTYITPOBOIHUKOBBIN N0/, TaTbBAHUKA
[Ipaktuueckne paboTel. W3ydeHHE CMEMIAaHHOTO COEAMHEHUS
4214 PE3UCTOPOB.
N3mepenne DJIC uCTOYHMKA TOKa M €r0  BHYTPEHHETO
conpotusieHus. Habmonenue anexrponusa
11 KJIACC
Kon
Koamnpose
pasn IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
ena psieMoro
3JIeMeHTa
4 DJIEKTPOAMMHAMUKA




MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1 [TocTostHHBIE MarHUThI. B3anmoielicTBHE MOCTOSSHHBIX MArHUTOB
MaruuTtHoe mone. Bektop MarHutHOM uHAyKuuu. [lpuHnun
4.3.2 cynepno3uuuu. JluHuu wmarHuTHOW uHAykKuuM. KaprtunHa nunHMi
MarHUTHON MHIYKIIUU TOJIS TOCTOSIHHBIX MarHUTOB
MarautHoe 1oJie NPOBOJHUKA C TOKOM. KapTuHa nuHuUE mnons
JUIMHHOTO MPSMOT0 MPOBOJHMKA U 3aMKHYTOTO  KOJIBLIEBOIO
4.3.3 MPOBOJIHUKA, KaTylmIKU ¢ TOKOoM. OmnbIT Dpcrena. B3zaumoneiictBue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuiia Amriepa, e€ MOJlyJib ¥ HalpaBJICHHUE
Cuna Jlopenna, e€ Moaynp U HampaBiieHue. [[BrxeHue 3apsyKeHHON
435 YaCTHIIbI B OJHOPOJHOM MarHUTHOM 1oie. PadoTa cunsl Jlopenna
4.3.6 SIBneHue AIEKTPOMArHUTHON MHAYKIIUU
4.3 4.3.7 [ToTok BeKTOpa MAarHUTHON MHIYKLIMU
4.3.8 O/1C nnaykuuu. 3aKoH EeKTpoMaruuTHo nuaykiuu dapanes
Buxpepoe snekrpuueckoe mosie. IAC WHAYKIMH B TPOBOJTHUKE,
439 JBUKYIIEMCSI IOCTYIATENbHO B OJTHOPOJHOM MarHUTHOM II0JIe
4.3.10 [IpaBuso Jlenia
4.3.11 NunyktuBHOCTD. SIBNeHne camounaykuun. JIC caMonH yKIIu
4.3.12 DHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
TexHudeckne yCcTpOKMCTBA: MOCTOSIHHBIE MAarHHUTHI, 3JEKTPOMArHHTHI,
4.3.14 3NEKTPOABUTaATEb, YCKOPHUTENH AIIEMEHTAPHBIX YacTHll,
WHAYKIIMOHHAS TT€Yb
[IpakTrueckue paboThl. M3ydueHHe MarHUTHOTO TMOJS KaTYIIKH C
4.3.15 TokoM. MccnenoBanue eWCTBUSI TOCTOSSHHOTO MAarHUTa Ha paMKy ¢
ToKOM. VccenoBanue siBJICHUS DIEKTPOMArHUTHON MHAYKITUH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA
KonebarenpHast cucrema. CBoOonHbIe KoneOanus. ['apMoHUYECKHe
5.1.1
5.1 konebanus. [lepuon, gactora, ammuuTyaa u gasa KojebaHuin
5.1.2 [IpyxuHHBI MasiTHUK. MaTeMaTH4eCKUil MassTHUK

513 VYpaBHeHHe TapMOHWYECKMX KosneOanmii. KuHematumdeckoe u




5.2

JUHAMHWYCCKOC OITMCaHHEC K0J1€0aTeIbHOI0 JABHKCHUA

5.1.4

[IpeBpamienue sHEpPruu MNpu TapMOHUYECKUX KojeOaHusx. CBs3b
aMIUTUTYBI KOJeOaHWH WCXOMHOW BEIMYMHBI C aMIUIUTYAaMU

KoJe0aHui e€ CKOPOCTU U YCKOPEHHUS

5.15

5.16

5.1.7

Konebatenbublii  koHTYp.  CBOOOIHBIE  3JIEKTPOMAarHUTHBIC
KonebaHus B UACAIHHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTHUS
MEKAY MEXaHWYEeCKUMH U JIICKTPOMArHUTHBIMH KOJECOAHUSAMH.

®opmyna Tomcona
3aKOH COXpaHEHMsI SHEPTUU B UACAILHOM KOJI€0aTeIbHOM KOHTYpE

BoinykneHHsle MexaHuueckue koseOaHus. Pezonanc. PezonancHas

KpuBasd. BLIHY)K,HGHHHG QJICKTPOMAriuTHLIC KoJe0aHusl.

5.1.8

5.1.9

[lepemennblii Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

MoOImHOCTh NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE M JEHCTBYIOLIEE

3HAYCHHC CUJIbl TOKA N HAIIPSXKCHUA

5.1.10

5.1.11

Tpanchopmarop. IlpomsBoactBo, mepegauya u  moTpebiieHHE
NEKTPUYECKON dHEPruu. DKOJIOTMYECKUE PUCKH NPU IPOU3BOJACTBE
ANEKTPUUYECKOM SHEPTHH. Kynbrypa UCIIOJIb30BaHUs

3JIEKTPOIHEPTUHU B MOBCEIHEBHOMN KU3HU

Texnudeckue ycTpoucTBa: ceiicmorpad, 3JIEKTPUUECKHH 3BOHOK,

JIMHUU 3JICKTPOIICpCaayq

5.1.12

HpaKTI/I‘leCKI/IC pa6OTH. HCCJ’ICI{OB&HI/IC 3aBUCUMOCTH TICPUOJA
MaJIbIX KoJcOaHMi I'py3a Ha HUTH OT AJIMHBI HUTU W MAacCChI I'py3a.
HCCJ’ICI{OB&HI/IC NEPpEMCHHOTO TOKa B LENU M3 IIOCICHOBATCILHO

COECIMHEHHBIX KOHAEHCATOpa, KaTyIIKH U PE3UCTOpa

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHnudyeckue BOJIHBI, YCIOBHs pacrpoctpaHeHus. llepuon.
CkopocTe pacmpocTpaHeHuss U JyiMHAa BOJHBL [lomepeunsle u

MMPpOAOJBbHBIC BOJIHEBL

5.2.2

Wntepdepeniys u audpaxims MEXaHHIeCKUX BOJIH

5.23

5.24

3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. Bwicora Tona. TemOp
3BYyKa

DIIeKTpOMarHuTHHIE BOJIHBI. Ycnosus W3JIy4EeHUS
9JIEKTPOMArHUTHBIX BOJIH. B3anMHuas opuenramus Bektopos E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€




CBoiicTBa 3JEKTPOMarHUTHBIX BOJH: OTpa)X€HHE, MpPEeIOMIICHHE,

5.2.5 MOJIsIpU3aIus, T paKIus, uHTepdepeHIus. CkopocTth
3JEKTPOMAarHUTHBIX BOJIH
[IIkana 3neKTpOMarHuTHBIX BOJH. [IpuMeHeHne 371eKTpOMarHuTHBIX
520 BOJIH B TEXHHKE U OBITY
[lpuHuunsl  paguocBsi3u U TeleBUAEHUA.  Paguosnoxarus.
> DIEKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl
TexHuueckue YCTPOMCTBA: MY3bIKAJIbHbIE MHCTPYMEHTBHI,
528 yIbTPa3BYyKOBasi JMArHOCTHKAa B TEXHUKE W MEAMIIMHE, pajap,
paguonpuéMHUK, TEIEBU30D, aHTeHHA, TeiedoH, CBU-nieup
OIITUKA
[IpsAMosMHEHOE paclIpOCTpaHEHHE CBETAa B OJHOPOJHOU cpene.
531 JIyu cBera
Otpaxxenne cBera. 3akoHbl oTpaxeHuss cBera. lloctpoenue
>:3.2 M300paKeHHIt B IIIOCKOM 3epKaiie
[penomierne cBera. 3aKOHBI TIPEIIOMIICHWST CBeTa. AOCOIIOTHBIN
>33 MOKa3aTeNb MPEIOMIICHUS
[lomHoe BHyTpeHHee oTpaxkeHue. llpenenbHBI  yron  MOJHOTO
>34 BHYTPEHHEI0 OTPAKEHUS
5.35 Hucnepcus ceera. CrnoxxHbIN cocTaB 6enoro ceera. LBet
CoOuparome U pacceuBaroline JUH3bl. ToHkasg nuH3a. DOoKycHOe
53 paccTositHMe M OINTHYECKas cwia TOHKOM JuH3blL. [locTpoeHue
. 530 n300pakeHU B coOMparoIuX M paccerBaromux JuH3ax. Gopmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, JaBaeMOe JTHH30H1
5.3.7 [Ipenensr npUMEHUMOCTH T€OMETPUYECKON ONTUKHU
WNnrepdepennuss  cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUSA
5.3.8 HaOIIOCHNS MaKCUMyMOB U MHUHMMYMOB B HMHTEp(EepeHIIMOHHOMN
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB
Hudpakmus  cera.  Judpakunonnas  pemérka.  YciaoBue
5.3.9 HaOII0eHUS IJIaBHBIX MaKCHMYMOB pu ENI (S 15071
MOHOXPOMAaTHYECKOI0 CBeTa Ha TU(GPAKIUOHHYIO PEHIETKY
5.3.10 [Monspuzanus ceeta
£311 TexHnueckue yCTpOHCTBA: OUKH, Jyma, ¢doroanmnapar,

HpOGKHI/IOHHBII\/’I afrmapar, MHKPOCKOII, TCJICCKOII, BOJOKOHHAA




OITHKA, TUPPAKIIMOHHAS PEHIETKA, TOJSIPOHL

IIpakTnueckre paboTel. M3MepeHue MOKa3aTeass IPEIOMIICHHUS.
5.3.12 HccnenmoBanne CBOWCTB u300pakeHWii B JmH3aX. HalOmromeHue

AUCIICPCHUHU CBETa

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

rpaHI/H_[BI IIPUMEHUMOCTH KJIaCCUYECKON MEXaHUKH. HOCTy.]'IaTBI
6.1 TCOPHUU OTHOCUTCIBHOCTU: MHBAPHUAHTHOCTb MOAYJIA CKOPOCTU CBETA

B BaKyyMe, PUHIUIT OTHOCUTEILHOCTH DUHIITEHHA

6 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeljieHHe BpPEMEHU U
0.2 COKpAIeHUE JTHHBI
6.3 DHeprus U UMIYIbC CBOOOIHOM YaCTHIIbI
Csi3p Macchl C SHEpPrUed W HMMIYJIbCOM CBOOOAHOW YaCTHUIIBIL.
o4 DHeprus MoKosi CBOOOIHOM YaCTUILIbI
7 KBAHTOBAS ®U3MKA
DJIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. Dopmyna [Tnanka cBs3u sHepruu GOTOHA C €r0 YACTOTOM.
rid DHeprus U UMMIyibC GpoToHa
Otkpeitre u uccnenoBanue Gorodpdexra. Onbiter A.I'. CTonerosa.
rl2 3akoHb! poTo3ddexra
7.1 VYpaBHenue OiiHmreltHa i (dortodddexta. «KpacHas rpaHuma»
r13 dororddexra
714 JHasnenue cBera. OnwiTe! [1.H. JIebenena
7.15 XUMHYeCKOe IeHUCTBUE CBETA
Texunueckue yctpoiicTBa: (poTO37€MEHT, (POTOAATUUK, COITHEUHAS
110 6arapesi, CBETOIHO]
CTPOEHUE ATOMA
Mopens aroma Tomcona. OnbiTel Pezepdopia 1mo ucciie1oBaHuo
r2l cTpoenus aroma. [ImanerapHas Mojenb aToma
25 [Mocrynmater bopa. Wsnydenune wu mormnomieHue (OTOHOB TIpH
' 7.2.2 MepexoJe aroMa € OJHOTO YPOBHS SHEPruud Ha JApyroil. Bujasl
cnekTpoB. CIIeKTp ypOBHEM 3HEpruu aTomMma BoJI0poaa
Bonnoseie cBoiictBa uactuil. Bonubl ae bpoiins. KopnyckynspHo-
123 BOJTHOBOW nyaynm3M. Judpakiys 37eKTPOHOB Ha KpHUCTAJIax




CrnoHTaHHOE W BBIHYKJEHHOE U3JIy4€HUE. Y CTPOMCTBO U NMPUHIIUI

7.2.4
paboThI Ta3epa
TexHuueckue ycTpoicTBa: CHEKTpaJIbHBIM aHaiMU3 (CHEKTPOCKOIN),
12 J1a3ep, KBAHTOBBIN KOMIIBIOTED
7.2.6 [IpakTuueckue padbotel. HabmoneHue nuHeRvyaToro cnekTpa
ATOMHOE PO
7.3.1 MeTo/1b1 HaOIOCHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHUIL
OTtkpseiTHe paaroakTuBHOCTH. OnbIThl Pe3epdopaa mo onpenenenuto
7.3.2 cocTaBa pagMOaKTHBHOro wusirydeHus. CpoiictBa anbga-, Oera-,
raMMa-us3inydeHus. BiusiHue pauoakTHBHOCTH Ha KUBbIE OPraHU3MBbI
OtkppiTue mnpoTOHa U HeWrpoHa. HykioHHas Mozaens sapa
7.3.3 I'eiizenbepra — MBanenko. 3apsa sapa. MaccoBoe 4HUCIO sJpa.
N3otomnsr
Anbda-pacnan. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacman. ['amma-
134 n3ilydyeHue. 3aKOH paJuoaKTUBHOIO pacnaja
DOHeprust CBA3M HYKJIOHOB B sape. Snepubie cuibl. Jledekt macchl
7.3 7.3.5
saapa
7.3.6 Snepubie peakuuu. JleneHue u CUHTES A1€p
SAnepubiii  peaktop. TepmosiaepHsiii  cunrtes. I[IpoGiembl u
7.3.7 MEPCIEKTUBBl  SJIEPHOM HHEPreTHKU. KOJIOTMYECKHE aCIEKThI
SIEPHOMN SHEPrETUKU
OnemeHTapHble YacTULBI. OTKpBITHE MO3UTPOHA. DyHIaMEHTAIbHBIE
738 B3aUMOJCICTBUSA
TexHudeckue ycTpoMCTBaA: IO3MMETp, Kamepa BuibcoHna, saepHbIN
739 peakTop, aToMHast 6omMba
IIpakTuyeckue paboTsl. VccrnenoBanue TpekoB yacTull (IO TOTOBBIM
7.3.10
¢dotorpadusim)
OJIEMEHTHBI ACTPOOU3UKU
Bun 3Bé3mHoro neba. Co3Be3nus, spkue 3BE3NbI, IUTAHETHI, HUX
8.1 BUJIUMOE JIBUKECHHE
8 Conneunas cucrema. [lmaners! 3emMHOM rpynnel. [lnaHeTsI-ruranThl
8.2 U UX CIYTHHMKH, KapjiuKoBble IIaHeTbl. Mainble Tena ColHEYHOR
CUCTEMBbI
8.3 Comnre, potochepa u armochepa. CotHeuHass aKTUBHOCTh




8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

8.6

8.7

3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTUKU: Macca, CBETHUMOCTb, PaJUYC,
TEMIIEpaTypa, UX B3aUMOCBs3b. JluarpaMma «CHEKTpalibHbIN Kjlace —
CBETHMOCTb». 3BE3bl IJIABHOM I0CIIEN0BATENBHOCTH. 3aBHCUMOCTh

«Macca — CBETUMOCTb» JIJI 3BE3/] TJIaBHO MOCICA0BATCILHOCTH

##H#Par###BuyTpeHHee CTpOCHHE 3BE3. CoBpeMeHHbIE
NPEe/ICTAaBIEHUsT O MPOUCXOXkAeHnH U 3Bomouuu ConHua M 3BE3Z.

JTarbl )KU3HA 3BE3]1

Mneunsiii Ilyts — nama [amaktuka. ChoupalibHas CTPYKTypa
lamakTuku, pacnpeneneHue 3BE3n, raza u npud. [lonoxeHue u
nemkenne Comuna B [amaktmke. [lmockas u  chepudeckas

MHOJCUCTEMEI | anakTUKH

8.8

Tunel ranakTuk. PagroramakTik U kBa3apbl. YEpHBIE ABIPHI B /Ipax

TaJIaKTHK

8.9

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa60ma. PazOeranue
rajlakTuk. Bospact u pagnyc Beenennon, teopus bosbmoro B3psisa.

Monaenb ((l"OpSI‘leI Bcenennoii». PenukroBoe H3JTYy4YCHUC

8.10

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménusie

poOIEMBI ACTPOHOMUHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocBemenue»

* ®uszuka. 11 knacc. Makumes I'.51., byxosues b.b., Hapyrun B.M.; nox
penakimueii [TapdpentoeBoii H.A. AkuimonepHoe o6iiectBo «M3maTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Yuun.py

POII
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