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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHsS Ha YpOBHE CpeIHEro oOuiero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUW M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpasoBaTenbHON mporpammsel, mpeactaBieHHbIX B ®I'OC COO, a Ttakke ¢ y4eéTom
denepanpHOil pabodeil mporpaMmbl BOCHUTAHUS M KOHIEMIIMUA MPENOJaBaHusl y4eOHOTO
npenmera «®Pusnka» B o0Opa3zoBaTenbHbIX opraHuzauusx Poccuiickoin ®enepanuu,
pealM3yIIINX OCHOBHBIE 00pa30BaTebHbBIE TPOTPAMMBI.

Copepxanue nmporpaMmsbl 1o (U3MKE HampaBiIeHO HAa (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOyuatomuxcsi 10—11 kmaccoB mpu oOyueHun ux (usuke Ha
0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOrO noaxoja. [lporpamma no ¢usuke
cootBercTBYeT TpeboBaHusaM PI'OC COO k miuaHUpPyeMbIM JHUYHOCTHBIM, IPEIMETHBIM U
METalpeIMETHBIM ~ pe3yibTaTaM OOydYeHHsS, a TakKe YYUTBIBAET HEOOXOAMMOCTh
peaiv3aluu  MEXMNPEIMETHbIX CBA3eH (U3UKKM C €CTECTBEHHO-HAYYHBIMH Y4EOHBIMU
npenMeTraMmu. B Hell onpeensroTcss OCHOBHBIE TIEIM U3Y4eHUsI (PU3UKH HA YPOBHE CPEIHETO
o0urero oopa3oBaHusi, MIIAHUPYEMbIE PE3YyJbTaThl OCBOCHUSI Kypca (PU3MKHU: JTUYHOCTHBHIE,
MeTanpeIMETHbIE, IpeIMETHbIE (Ha 0230BOM YPOBHE).

[Tporpamma o (pusmke BKITIOYAET:

e IUIAaHUPYEMBbIE PE3YJbTAThl OCBOCHHS Kypca (U3MKKM Ha 0a30BOM YpPOBHE, B TOM

YHCIIe TPEAMETHBIE PE3YJIbTATHI MO ToJaM 00yUEeHHUS;

e cojiepxkaHue yuyeOHOro npeamera «Pu3nka» 1o rogam oOyueHus.

®dusrka Kak Hayka o HauOosee OOIIMX 3aKOHAaX MPHUPOAbI, BBICTyMas B KayecTBE
y4eOHOro mpeIMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIM BKJaJ B CUCTEMY 3HaHUU 00
okpyxaroreM mupe. LKoapHBI Kype PU3MKH — CUCTEMOOOPA3YIOMIMMA /IJI1 €CTECTBEHHO-
Hay4YHBIX Yy4€OHBIX TPEAMETOB, TMOCKOIbKY (U3MUYECKUE 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB U SIBJICHWM, W3y4aeMbIX XUMUEH, Ouonorueu, dusmueckon reorpadueii u
acTpoHomuell. Mcnonp30BaHne U aKTUBHOE NPUMEHEHHE (U3MUECKUX 3HAHHMM OINpeaesnser
XapakTep M pa3BUTHE pa3HOOOpa3HbIX TEXHOJIOTMM B cdepe >HEpreTHKU, TPaHCIIOpTa,
OCBOCHHSI KOCMOCA, IMOJYYEHUs] HOBBIX MATEPHAJIOB C 3aJaHHBIMUA CBOMCTBAMH WU JIPYTHX.
N3ydyenue @QuU3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHME ECTECTBEHHO-HAYUYHOU
KapTUHBI MHpa OOydJarommuxcs, B (pOpMUpOBaHHE YMEHUN NPUMEHSATh HAyYHBIH METOJ
MO3HAHUS MIPH BBIMOJIHEHUU UMY Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBy kypca pu3uku Ui ypOBHS CpeIHEro OOLIEro oOpa3oBaHUs MOJOXKEH Pl
UJIEW, KOTOPbIE MOKHO PACCMATPUBATh KAK IMPUHIUIIBI €TO ITOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBIISIETCS IOTUUECKH 3aBEPUIEHHBIM,
OH COJIEP’KUT MaTepHall U3 BCEX pa3leyioB (DU3MKHU, BKIIFOUAET KAK BOMPOCHI KJIACCHYECKOM,
TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUU ¢ HEW maTepuan Kypca (Qpu3uku oObeAMHEH
BOKpYT (huznueckux teopuil. Bexymmm B kypce siBisieTcss GOpMUpPOBaHUE MPEICTABICHUN
O CTPYKTYPHBIX YPOBHSIX MAaT€PHH, BELIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanuzanusi  NpeanosiaraetT  MCHOJIb30BaHHE
TYMaHUTApHOTO MOTEHIMANa (U3MUECKON HAYKU, OCMBICICHUE CBSI3U Pa3BUTUSA (U3HUKHU C



pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TIPOOIEeMaMH.

Hoes npuxnaounou nanpasnennocmu. Kypc ¢Gu3MKA mpeanonaracT 3HAKOMCTBO C
[IUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX TMPHIIOKECHUN W3YUYEHHBIX TEOPHH U
3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEJIEHUS 3JIEMEHTOB COJEp)KaHUs,
MOCBSIIIEHHBIX DKOJIOTUYECKUM  TPOOJIeMaM  COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3sBUTHEM TEXHUKM W TEXHOJOTHH, a Takke OOCYXKIEHHS MpobsieM palloHaIbHOro
MIPUPOIOTIONH30BAHMS M KOJIOTHUECKOH 0€30macHOCTH.

CTrep KHEBBIMH JIEMEHTaMU Kypca (PM3UKU Ha YPOBHE CPEHETO OOIIEero 00pa3oBaHus
ABISIIOTCS (pusnueckue teopuu (hopMUPOBaHUE MPEICTABICHUA O CTPYKTYpE MOCTPOCHUS
¢u3ndeckoil TeopuH, poiu (yHIaMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O TMpPHUPOJE, TpaHUIAX MPUMEHUMOCTH TEOPHM, MJii ONUCAHUS
€CTECTBEHHO-HAYYHBIX SIBICHUN U MPOLIECCOB).

CucTeMHO-IeATeTbHOCTHRIN TOX0A B Kypce (U3MKH peanu3yeTcs Mpexke BCEro 3a
CU€T OpraHu3aluy HKCIEPUMEHTATbHON JAeATeIbHOCTH oOydaroumuxcsa. Jns 6a3oBoro
ypOBHA Kypca (U3UKU — 3TO HCIIOJIB30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIAOOPATOPHBIX PabOT, KOTOPHIE B MporpamMme 1o (pu3nke 00bEAMHEHBI B
OOLIUI CHUCOK YYEHWYECKUX NPAKTUUYECKUX paboT. BbuiaereHue B yKa3aHHOM IEpedHe
nabopaTopHbBIX pabOT, MPOBOAUMBIX JJIsi KOHTPOJS M  OLEHKH, OCYIIECTBIISIETCS
y4aCTHUKaMU 00pa3oBaTEIbHOTO IpoIlecca HMCXOJs M3 OCOOCHHOCTEW IUTaHWPOBAHUS U
ocHamleHus kabusera ¢usuku. IIpm 3TOM oOecneunBaercss OBIaJEHUE OO0YYAOIIUMUCS
YMEHUSMH TIPOBOJIUTH KOCBEHHBIC M3MEPEHMsI, MCCIEIOBaHUs 3aBUCUMOCTEH (PU3MUECKHIX
BEJINYUH U MIOCTAHOBKY OIBITOB 110 MPOBEPKE MPEAJIOKEHHBIX THITOTES.

Bonbiioe BHUMaHuE yIensieTcsl PEHIeHUIO pAacYETHBIX M KadyeCTBEHHBIX 3amad. [lpu
ATOM JJIsl pacu€THBIX 3a]1a4 MIPUOPUTETOM SIBIISTIOTCS 3a/1a4U C SIBHO 33JaHHON (pru3mueckoi
MOJIEJIbIO, TMO3BOJISIOIIME MPUMEHATh HM3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OJTHOTO paszfienia Kypca, TaKk U HHTETPUPYS 3HAHUS U3 PA3HBIX pa3/enoB. [l KauecTBEHHBIX
3a7a4 MPUOPUTETOM SBIISIOTCS 3aJaHMsI Ha OOBSICHEHHE MPOTeKaHUs! (PU3NUECKUX SIBICHUN
U TPOLECCOB B OKpYXarollehd »KU3HU, TpeOyrouiue BblOOpa (U3NUECKOM MOAENU IS
CUTYaIlUH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO k maTepHasbHO-TEXHUYECKOMY
o0ecreyeHuIo yueOHoro mpoiecca 0a30Bbli YpoBeHb Kypca (DU3MKH HAa YPOBHE CPEIHEIO
o0miero o6pa3oBaHusl JOHKEH U3y4aThCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa (GU3UKU WU
B YCIIOBUAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAY4HOro Iukia. B
kaOuHeTe (U3HKKA JODKHO OBITh HEOO0XoAuMOe J1adopaTopHOe OOOpYAOBaHUE IS
BBITMIOJIHEHUS YKA3aHHBIX B MporpamMMe Mo (pu3uke y4eHHYEeCKUX MPaKTHUYECKHX padoT U
JE€MOHCTPAaLlMOHHOE 000py10BaHHE.

JlemoHCTpalinoHHOE 00O0pyIoBaHNE (QOPMHUPYETCS B COOTBETCTBUU C MPUHIIUAIIOM
MUHUMAaJIBHON OCTaTOYHOCTU M 00ECIEUYUBAET MOCTAHOBKY MEPEUUCIEHHBIX B Iporpamme
no (U3MKE KIIOUEBBIX JIEMOHCTpAIM s HWCCICIOBAaHUS HW3YYaeMbIX SBICHUUA U
MPOIIECCOB, IMIUPUIECKUX U (HyHTAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.



JlaGopatopHoe 00opyqoBaHHE ISl YYCHHUECKUX MPAKTUYECKUX paboT GopmMupyercs
B BHJIC TEMaTHYCCKHUX KOMIUIEKTOB M 0OeCIeuynBaeTCs B pacuéTe OJHOTO KOMIUICKTa Ha
IByX oOydaroniuxcs. TeMaTH4ecKue KOMIUIEKTHI J1a00paTOpHOro O0OpYIOBaHUS JOJKHBI
OBITh MMOCTPOCHBI HA KOMILJIEKCHOM HCIIOJIb30BAHUHU aHAJIOT'OBBIX U IU(POBBIX MpUOOPOB, a

TaKKe€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE IU(PPOBBIX JIabOpaTOpHUid.
OCHOBHBIMH LIEJISIMU U3ydeHUsI (PU3UKU B OOIIEM 00Pa30BaHUU SBIISIOTCS:

dbopMHupoBaHUE MHTEpPECAa M CTPEMJICHHS OOYUYaIOIMUXCS K HAYYHOMY H3YYCHHIO
MIPUPOJIBI, PA3BUTHE WX UHTEIDICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJICTABICHUH O HAYYHOM METOJIe TIO3HAHWS W (POPMHUPOBAHHE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMuUpoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HW3YYCHHUS OCHOB
CTPOCHHS MaTepHH B PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHI OOBICHATH SIBICHUS C WCIOJB30BaHUEM (U3HUECKUX
3HAaHWHW ¥ HAYYHBIX JOKA3aTelbCTB;

dbopMupoBaHUE TPEACTABICHUNA O POTU (PU3UKU IS Pa3BUTUSA  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTrkeHHne ATUX 1eel obecreunBaeTCs peleHneM CIEAYIOMNX 3a7ad B MPoIecce
M3ydeHUs Kypca (Pu3uKu Ha YPOBHE CpeaHero o0miero o0pa3oBaHus:

IpUOOpPETEHHE CUCTEMBI 3HAHUH 00 OOmMX (UBNYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaXx, TEOPUSIX, BKJIIOYAs  MEXaHUKY, MOJIEKYJISIPHYIO ¢bu3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIIEMEHTBI aCTPO(U3UKH;

¢opMupoBaHUE YMEHUN MPUMEHITh TEOPETHUUECKUE 3HAHUS Uil OOBICHEHUS
(bu3nuecKuX SBJICHUN B NPHUPOAEC W ISl MPUHATHS NPAKTUUYECKUX DPEIIECHUN B
MMOBCEIHEBHOU KM3HU;

OCBOEHHE CIIOCOOOB pEUICHUS Pa3IMYHbIX 3a/ad C SIBHO 33JaHHOW (DU3MUECKO
MOJIENIbIO, 3aj]a4, IMOAPa3yMEBAIOUIUX CAaMOCTOSITEIbHOE CO3/AaHHe (U3HUECKOU
MOJIENIH, AIEKBATHON YCIIOBHUAM 33a4H;

MOHUMAaHUE (PU3NYECKUX OCHOB U MPUHIIMIIOB IEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUSA HA OKPYKAIOLLYIO CPENy;

OBJIAZICHUE METOJAaMHU  CaMOCTOSITEJILHOTO  IUIAHUPOBAaHUS W NPOBEACHUS
¢u3nyecKux  OKCIEPUMEHTOB, aHajiM3a W HUHTEpHOpeTanud  HHPOpPMAINH,
OIIPENEIEHNUs TOCTOBEPHOCTH NTOIYYEHHOIO PE3yJIbTaTa;

CO3aHHE YCIOBMM JUIA Ppa3BUTHUS YMEHMH IIPOEKTHO-HCCIIENOBATEIBCKOM,
TBOPYECKOU EATEIILHOCTH.

Ha usydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEHETO OOIIEro 00pa3oBaHMS
otBoauTcsa 136 gacoB: B 10 kmacce — 68 vacoB (2 yaca B Hemento), B 11 kmacce — 68 yacoB
(2 yaca B HeEIMIO).

[Ipennaraemsiii B nmporpamme no (u3HMKe MepeyeHb Ja00pPaTOPHBIX U MPAKTUYECKUX
paboT SABISETCA PEKOMEHIOBAaHHBIM, YYHTENb JENacT BHIOOP MPOBEACHHS JTa0OPATOPHBIX
paboT ¥ OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEN 00y4aromuxcsl.



COJEPKXAHUE OBYYEHUA
10 KVIACC

Pazgen 1. ®u3uka u MeTOAbI HAYYHOI O NO3H AHUA

®u3uka — Hayka o npupoze. Hayunsle MeToapl MO3HAHUS OKpYKaromero Mupa. Ponb
AKCIIEPUMEHTA U TEOPUH B MPOLIECCE TO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanrie (QU3NYECKUX SBICHUW U TpolieccoB. HaydHbie THUIMOTE3HI.
Pu3nyecKre 3aKOHbl U TEOpUHU. | paHULIbI TPUMEHUMOCTU (U3HYECKUX 3aKOHOB. [IpuHIIMI
COOTBETCTBHS.

Ponb u mecto uzuku B GOPMUPOBAHMM COBPEMEHHOM HAay4YHOM KApTUHBI MHUPA, B
PaKTUYECKON AEATEIbHOCTH JTHOJACH.

Jlemoncmpayuu

AHanoroBslie U HUPPOBLIE U3MEPUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBHKeHusa. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, CKOpoCTh (CpedHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepuaIbHON TOUKHU, UX IPOEKIIMU HA OCU CUCTEMbI KOOpAUHAT. CI0XKEHUE 11ePEMEILICHUIM
U CJIO)KEHHE CKOPOCTEN.

PaBHOMepHOE ¥  PaBHOYCKOpPEHHOE TPSIMOJIMHEWHOE JABWXKeHue. [ 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUs, IYyTM U NEPEMELICHUS MaTepUaIbHOU
TOYKH OT BPEMECHH.

CBoOogHoe majieHue. Y CKopeHrue cBOOOHOTO IMaICHHMS.

KpuBonuHeliHOe nBUKEHHE. J[BUKEHHE MaTEPUAIBHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 1O MOJYJIO0 CKOPOCTBIO. YTIIOBAsI CKOPOCTh, JIMHEWHAsA CKOPOCTh. llepuon u
gacTtoTta oOpamieHus. [leHTpocTpeMuTenbHOE YCKOpEHUE.

TexHu4ecKkne yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHUIOMETD, JBH)KCHUE
CHAapSJIOB, LIEMTHBIE U PEMEHHBIC MEPEIAYH.

Jlemoncmpayuu

Mogens cuctembl OTCU€Ta, WIUIIOCTPALUS KUHEMAaTHUYECKHX  XapAKTEPUCTHUK
JBUKCHUSL.

[IpeoOpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO31yXe U B Pa3pEKEHHOM MMPOCTPAHCTRBE.

HaGmionenne fABWKEHUST Tena, OpOIIEHHOrO IO YyIjoM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepeHue ycKopeHus CBOOOTHOTO TaeHHUS.

Hamnpasnenne ckopocTu npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnvle padbonul

N3yuenne HEpaBHOMEPHOT' O IBUKEHHS C LEJIBIO ONPEAEIIEHUS] MTHOBEHHOU CKOPOCTH.



HccnenoBaHue  COOTHOLIEHUS  MEXKIY  MIYTAMH, IPOWJEHHBIMU  TEJIOM  3a
IIOCJIEIOBATENbHBIE PABHBIE ITPOMEXYTKA BPEMEHH NPHU PAaBHOYCKOPEHHOM JBHKECHHUH C
HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3y4yeHne NBUKEHUS IIapUKa B BA3KOW KUAJIKOCTH.

N3ydyeHune nBM>KEHUS Tela, OpPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipununn otHocutenbHOCTH ['ammies. [lepBeiii 3axkoH Hberorona. MHepnumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cwuma. Ilpunumn cynepnosunuu cui. Bropoit 3akoH Herotona s
MaTepUaIbHOM TOYKHU. TpeTui 3akoH HpIOTOHA [Tl MaTepUalIbHBIX TOYEK.

3akoH BceMupHOro tarorenus. Cuna tspkectd. [lepBas kocMu4yecKasi CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckoiabxeHusi, kaueHus). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHusi CKOJbXEHHUS U cwia TpeHus mnokos. Kosapduuuent tpenus. Cuna
CONPOTHUBIICHMS IIPU ABUKEHHUHM TEJIA B )KUIKOCTH WJIM Tas3e.

[ToctynarenbHOE U BpallaTeIbHOE JBUKEHNE a0COIIOTHO TBEPAOIO TeEa.

MOMEHT CHJIbI OTHOCHUTENIbHO OCH BpamieHusa. [lnmedo cuiibl. YcCIoBUSL paBHOBECHS
TBEPAOrO Tea.

TexHnueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MOAIIMIHUKH, IBUXEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepLuu.

CpaBHeHME MAcC B3aUMOJICUCTBYIOIIUX TET.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

Cnoxxenue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT 1e(hOpMAaLIUH.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U MMAJCHUMU.

CpaBHEeHUE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHHUSI.

VYcnoBus paBHOBECH TBEPIOro Tejla. Buabsl paBHOBECHSI.

Yuenuueckuui axcnepumenm, iabopamophvie pabomul

N3ydyeHue nBM>KEHUS OpyCKa IO HAKIOHHOM MIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTHU CHIJI YIIPYTOCTH, BO3HUKAIOIIUX B PYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBaHne ycaoBUI paBHOBECHUS TBEPIOTO TEJA, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbe MarepuanbHOM TOYKHM (T€na), CUCTEMbl MaTepuaibHBIX ToueK. Mmmynbc
CWJIBI M1 U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTUBHOE IBUKEHHUE.

Pabota cusnbl. MOIITHOCTD CHUJIBL.

Kunernueckasi sHEprus MaTepuaibHON TOUKU. TeopeMa 00 M3MEHEHUH KHHETUYECKON
SHEPIUHu.

[lorenumanbuast 3Heprus. lloTeHuuanbHash SHEpPrus ynpyro ae@opMUpPOBAHHOU
npyxusbl. [loTeHIansHas sHeprus Teaa BOJU3U MOBEPXHOCTH 3€MIIH.



[loreHunansHble U HEMOTEHIMANbHBIE CUJIbL. CBsI3b PaOOThl HEMOTEHIIMAIBHBIX CUJT C
U3MEHEHUEM MEXAaHUYECKOM HSHEPrud CHUCTEMBI Tel. 3aKOH COXPAHEHHS MEXaHWYECKON
SHEPIuMu.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecknue yCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: BOAOMET, KOIIED,
IIPY>KUHHBIA [IUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE OBIDKEHHE.

[lepexon moTeHIIMATBLHOM SHEPTHHN B KHHETUUECKYIO U 00paTHO.

Yuenuueckuui saxcnepumenm, 1abopamophvie pabomul

N3ydyenune abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBs3u pabOThI CUJIbI C U3MEHEHHEM MEXaHUYECKOM SHEepruu Tena Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Monekyisipaasi pusnka 1 TEPMOJUHAMUKA

Tema 1. Ocro8bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM H HX OIBITHOE
obocHoBanue. bpoyHoBckoe — naBwxkenue. uddysua. Xapakrep  IBHXKEHHS U
B3aMMOJICIICTBUS YaCTHUIl BeUIeCTBA. MoIeN CTpOEHUsI Ta30B, JKUAKOCTEN U TBEPABIX TEI U
O0O0BsICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX Mojelei. Macca U pa3Mepbl MOJEKYI.
KomnuecTtBo BemecTBa. [loctoaanas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lkana remneparyp Llenscus.

Mopens wuneanbHOoro rasa. OCHOBHOE YpPaBHEHHME MOJEKYJISAPHO-KMHETUYECKOU
TEOPUU HJACATHLHOTO Ta3a. AOCONIIOTHAs TeMIiepaTypa Kak Mepa CpeqHed KWHETUYeCKOH
SHEPrMM TEIJIOBOro JBWkeHHs 4vactul raza. lllkama temmneparyp KenbBuna. ['a3zoBbie
3aKkoHbl. YpaBHeHue MenpaeneeBa—Knanelipona. 3akon J[laimbrona. WM3ompormeccel B
UJCATPHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduyeckoe mpencraBicHUE
U30MIPOLECCOB: U30TEPMa, U30X0pa, u300apa.

TexHuueckne ycTporuCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (pororpaduu MoOIEKyI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 TU(PPY3UH )KUAKOCTEH U ra30B.

Mogenb OpOyHOBCKOT'O IBUKEHUSI.

Mogens onbita Tepna.

OMBITHI, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUSI.

Mogens, WILTIOCTPUPYIOLIAs TPUPOIY JABJICHUS ra3a HAa CTEHKU COCYAa.

OMBIThI, WILTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UI€aIbHOIO ra3a, N30IPOIIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnsle padbomul

OmnpeneneHre Macchl Bo3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUU 00BEMa
KOMHATBI, IaBJICHHS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS Pa3peKEHHOI 0 ra3a.



Tema 2. Ocnogbl mepmoouHamuKku

TepmonnHamuyeckas cucteMa. BHYTpeHHS SHEPIUs TEPMOAUHAMUYECKOW CHUCTEMBI
u crnocoObl e€ wu3meHeHusa. KonuuecTBO TemioTel U paboTa. BHyTpeHHsist sHeprus
OJTHOATOMHOI'0 MJEaJIbHOIO ra3za. Buael Temonepenadn: TEIUIONPOBOIHOCTb, KOHBEKIIUS,
M3IIydeHue. YenbHas  TeIUIOEMKOCTh  BemlecTBa.  KoandecTBO — TEmIOTHI  IIPH
TeIIonepenaye.

[Tonsitue 06 agmadbarHoMm mporecce. [lepBbiil 3akoH TepMoanHamuku. IIpumenenue
IEpBOro 3aKOHAa TEPMOJAMHAMHUKHU K HM3ompoueccaM. ['papuueckast uHTepnpeTanus padboTbl
rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTUMOCTh TIPOIECCOB B MPUPO/IE.

TermoBbie MarmuHbl. [IpuHIUTIBI AeWCTBUS TeryioBbIX MammH. [IpeoOpazoBanus
SHEPruu B TEIJIOBBIX MamnHax. KoadduumeHT none3sHoro AeicTBUs TEMIOBOM MAIlIUHBI.
[Mukn Kapno m ero ko3puuMeHT MOne3HOro AEWCTBUA. ODKOJIOTUYECKUE MPOOIEMbI
TEIJIO3HEPTETUKHU.

TexHu4eckne yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: [BUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOAWIIBHUK, KOHIULMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW 3HEPruu Teja MPU COBEPIICHUH paldOThI: BBUIET MPOOKHU U3
OYTBUIKM MO JEHCTBUEM CXKATOro BO3/1yXa, HarpeBaHue 3(upa B JaTyHHOU TPyOKe MyTEM
TpeHus (BUACOIEMOHCTPAIIUS).

W3MeHeHne BHYTPEHHEN SHEPruu (TEMIIEpPATyphl) TENa P TEIIoNepeiaye.

OmnbIT 0 aArabaTHOMY pacHIMPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu mnapoBoil TypOWHBI, JABUTaTeNs BHYTPEHHErO CrOpaHHUs, PEAKTUBHOIO
JBUTATEIIS.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabonul

N3mepeHnne ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn geujecmea. Pazoevie nepexoovl

[lapooOpazoBanue u koHieHcanus. HMcmapenue u kuneHue. AOCOMOTHasT U
OTHOCUTENIbHAs  BJAXHOCTh  BO3AyXa. HacelieHHbIM map. YenpHas  TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTIEHUS OT JAaBJICHUS.

Teépmoe Ttenmo. Kpucrammmueckue u amopdHble Tena. AHHU3OTPOIHUS CBOWCTB
kpuctaiioB. JKuakue  kpucramuibl. CoBpeMeHHble  Marepuanbl. [lnaBnenue wu
KpUCTaIIM3anus. Y aefbHas Tersora riasineHus. Cyomumanus.

VYpaBHeHue TemnoBoro OanaHca.

TexHuueckne yCcTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: TUTPOMETP U MCUXPOMETP,
KQJIOPUMETP, TEXHOJOTUH IIOJIYYEHHS] COBPEMEHHBIX MAaTEepUajoB, B TOM YHCIE
HAaHOMATEpPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MMapOB.

Kunenue npu MoHWKEHHOM J1aBJICHUU.

CniocoOb1 u3MepeHust BIaKHOCTH.

HaGmonenrie HarpeBaHus U MJIaBJICHUS KPUCTALIMYECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaJlIOB.



Yyenuueckuii osxcnepumenm, nabopamopHvie pabomol
N3mepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

Pa3znen 4. diaekrpoanuHaMuka

Tema 1. dnekmpocmamuxa

OnekTpuzanus Tell. ODIJEKTpUYECKHil 3apsi. JlBa Buaa S3JIEKTPUUYECKHX 3apsiiOB.
[TpoBOAHUKM, AMDJIEKTPUKU U TOJYMPOBOAHUKHU. 3aKOH COXPAHEHUS IJICKTPUUYECKOIO
3apsja.

B3anmoperictBue 3apsanoB. 3akoH Kymona. TodeuHBId JJIEKTPUYECKHM  3apsnl.
DnekTpuueckoe mnoJie. HanpskEHHOCTh 3ieKkTpudeckoro mois. [IpuHiun cyneprno3uuuu
AJIEKTPUYECKUX TTOJEN. JIMHUM HANPSY)KEHHOCTH BJIEKTPUUYECKOTO MOJIS.

PaGora cun anektpocratudyeckoro mons. llorenmuan. Pa3HocTh MOTEHIMATOB.
[IpoBOoAHMKM U  JUAJEKTPUKU B  DBJIEKTPOCTATUYECKOM moje. Judnektpuyeckas
IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOT0 KOHJEHCATOpa. DHEPTHUs
3apsKEHHOT 0 KOHJIEHCATOPa.

TexHuueckre yCcTpoMCTBa U MPAKTUYECKOE TPUMEHEHHE: SIIEKTPOCKOI, SIEKTPOMETP,

AJIEKTPOCTATUYECKAs 3aIlNTa, 3a3E€MJICHHE 3IEKTPONPUOOPOB, KOHJIEHCATOop,
KOIMPOBAIBHBIN armapar, CTPYWHBIA IPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIUI AEHCTBUS 3JIEKTPOMETPA.

B3anmojelicTBie Ha3IEKTPU30BAHHBIX TEIL

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEIl.

[IpoBOAHUKH B IEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JAMPNEKTPUKHU B SIIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCaTopa OT IUIOIIAAU IIJIACTHUH,
PACCTOSTHUSI MEXKy HUMU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsLKEHHOr0 KOHJIEHCATOopa.

Yyenuueckuii osxcnepumenm, rabopamopuule pabonvl

N3mepeHune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstit 21ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOrO TOKa. MCTOYHMKH
tToka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsxenne. 3akoH OMa 17151 y4acTKa LETH.

DIIEKTPUYECKOE CONIPOTHBJICHUE. VY nenpHOE CONPOTHUBIICHHE BEILIECTBA.
ITocnenoBarenbHOE, NapAILIETLHOE, CMEIIAHHOE COEAUHEHUE POBOAHUKOB.

PaGota snextpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIHOCTh 3JIEKTPUYECKOTO
TOKa.

DNEeKTpOABMKYIIAsA CUJla U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa
JUTSL TIOJTHOM (3aMKHYTOM) 35IeKTpruyeckol nenu. KopoTkoe 3aMbIKaHuE.

DNEeKTpOHHAs MPOBOAUMOCTh TBEPIBIX METALIOB. 3aBUCHUMOCTb COINPOTUBIICHUS
METAJJIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DeKTpUUeCcKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.



[TonynpoBoguuku. CoOCTBEHHass U HMpPHUMECHAas IMPOBOJAUMOCTb IOIYIPOBOIHUKOB.
CaoiicTBa p—n-niepexoza. 1lonynpoBoTHUKOBBIE TPUOOPBHI.

DNEKTPUYECKUI TOK B PAaCTBOPAax M PACILIABAX AJIEKTPOIUTOB. DIEKTPOIUTUYECKAS
JTUCCOLMAIINS. DIIEKTPOJIN3.

OneKkTpudeckuid TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITENBHBIN pPA3PsA.
Monnus. [1nazma.

TexHu4eckne YCTpPOWCTBA M IMPAKTHUYECKOE NPUMEHEHHE: aAMIIEPMETP, BOJIBTMETP,
peocTaT, MCTOYHMKH TOKa, 3JIEKTpOHArpeBaTelbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIC
pUOOPBI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN MO, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
ITOJIYIIPOBOJHUKOBBII MO/, T'aJbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIIPSIKEHUS.

3aBUCUMOCTb COINPOTHUBJICHHS LWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAINA
[IOIIEPEYHOr0 CEYEHUS U MaTepUaa.

CMelaHHOE COEJMHEHNE TPOBOJHUKOB.

[IpsmMoe  w3MepeHHe  DJIEKTPOABMKYIIEM  cwibl.  KopoTkoe  3aMBIKaHHUE
raJIbBAHMYECKOTr'0 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHBIICHUS.

3aBUCUMOCTb COIPOTHUBJIEHHS] METAIIIOB OT TEMIIEPATYPBHIL.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoit pa3psa 1 IpOBOAUMOCT BO3AyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD JTUOJIA.

Yuenuueckuu sxcnepumenm, rabopamopuvie pabomul

N3ydyeHne cMEmaHHOro COEANHEHUS PE3UCTOPOB.

M3MmepeHne DIEKTpOABMKYLIEH CHJIBI HCTOYHHMKA TOKAa M €r0  BHYTPEHHEr O
CONPOTHUBIICHHUS.

Hab6mroienue anexkTposusa.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kjacce OCyIIECTBISETCS C y4ETOM
COZEpKATENbHBIX MEXIPEJAMETHBIX CBA3€H ¢ KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meorcnpeomemnvle nonsimusi, CBI3aHHbIE C U3YYEHHEM METOJO0B HAYYHOr'O IMO3HAHMSL:
ABJICHUE, HAYYHBIA (PaKT, TUIOTE3a, (PU3NUECKasi BEIUYMHA, 3aKOH, TEOpHs, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, NHHEWHas ¢QyHKIUSA, mMapadona,
runepoona, ux rpaQukd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKLUMU: CHHYC, KOCHUHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIUU
Ha OCH KOOPJIMHAT, CJIOKEHNE BEKTOPOB.

buonocusn: wmexaHuueckoe JBMKEHHE B KUBOW mpupozae, auddysusa, ocmoc,
TEMJI00OOMEH JKMBBIX OpPraHM3MOB (BUIbI TEIUIONEPENAayd, TEIJIOBOE pPaBHOBECHUE),
JJIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumusi: JTACKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIIECTBA, MOJSIPHAS MAacca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, XUIAKOCTEM M Ta30B,
ANEKTPUYECKHUE CBOKWCTBA METAJIJIOB, SJIEKTPOJIMTUYECKAs TUCCOLMALNs, FAIbBAaHUKA.



l'eocpaghus: BNaxXHOCTh BO3/1yXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonocusi: NpeoOpa3oBaHHE [BUKEHUWA C HCHOJB30BAHUEM MEXAHU3MOB, YYET
TPEHUS B TEXHUKE, MOAIUIUITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE
(pakera, BOAOMET W Jpyrue), ABUTrATellb BHYTPEHHErO CropaHus, HapoBas TypOHHa,
OBITOBOM  XOJIOAWJIBHHUK, KOHIUIMOHEpP, TEXHOJOIMU TOJYyYEHUS  COBPEMEHHBIX
MaTEpHAJIOB, B TOM YKCJIE HAaHOMATEpUAJOB, U HAHOTEXHOJIOTMM, 3JIEKTPOCTATHYECKas
3a111Ta, 3a3€MJICHUE AIEKTPOTPUOOPOB, KCEPOKC, CTpYUHBIN IIPUHTED,
AJIEKTPOHArpeBaTEIbHbIE TPUOOPHI, FJEKTPOOCBETUTEIbHBIE TPUOOPHI, ralbBAHUKA.

11 KIIACC

Paznen 4. diaekrpoauHaMuKa

Tema 3. Maznummnoe noJe. IneKmpoMazHUMHAA UHOYKYUA

ITocTosiHHBIE MarHUTHL. B3anMoaeicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE IMOJE.
Bekrop marHuTHOM WHAyKUMM. [IpuHOMD Cyneprno3unuMyM MarHATHBIX Tosed. JluHum
MarHUTHOW MWHAyKIuU. KapTuHa /MHUMM MarHATHOM MHIYKUUMU IO IOCTOSTHHBIX
MAarHHTOB.

MarsnuTtHOE nosue MpoBOAHUKA C TOKOM. KapTuHa JIMHUM MHIYKIIUM MAarHUTHOTO ITOJIsS
JUIMHHOT'O IPSIMOTO IIPOBOJHMKA M 3aMKHYTOI'O KOJIBLEBOI'O IIPOBOJHHKA, KaTyIIKH C
ToKOM. OmnbIT Opcrena. BzaumoaencTeue npoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOAY/Ib M HallpaBJICHHUE.

Cuna JlopeHua, e€ moayip W HampablicHHE. JIBH)KEHUE 3apsyKEHHOM YacTHIbI B
OJTHOPOJIHOM MarHuTHOM noJie. Pabora cuisl Jlopenna.

SIBieHnEe BNEKTPOMArHUTHOM HMHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOM WHIYKLIUU.
DIIEKTPOABMKYIIAsl CUJIa MHAYKIIMHU. 3aKOH AJIEKTPOMarauTHON nHaykunu dapases.

BuxpeBoe ayekTpryeckoe mojie. DIEeKTPOABHXKYIIAs CHUjla MHAYKLIHMHM B MPOBOJHHUKE,
JOBIKYIIEMCS ITOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TIOJIE.

ITpaBuno Jlenna.

NHAYKTUBHOCTB. SIBIEHME CAMOMHAYKIMH. DIEKTPOIBHKYILAS CUJIa CAMOMHIYKIUH.

DHeprusi MarHUTHOTO ITOJISI KATYyIIKH C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: ITOCTOSIHHBIE MArHUTHI,
AIIEKTPOMArHUTHL, dJIEKTPOJBUIaTElb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, WHIYKLINOHHAs
I1eYb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM TIOJIEM.

JIvHnKM MHAYKIMYA MarHUTHOTO MOJIS.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JeiictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBiIeHME PNEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuino Jlenua.



3aBUCUMOCTh  AJIEKTPOJABIOKYIIEH CHJIbI HMHIYKIMHM OT CKOPOCTH H3MEHEHUS
MardHuTHOT'O ITOTOKA.

SIBrieHME CaMOMHYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHuTHOTO TOJISI KATYIIKUA C TOKOM.

HccnenoBanue A€iMCTBUS MOCTOSIHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBJAEHUS 3JIEKTPOMArHUTHOM UHAYKITUU.

Paszgea S. KosteOGanust u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOJE€OAHUSA

Konebarenbnas cucrema. CBOOOJIHBIE MexaHWUYeckue KosieOaHus. ['apMoHuUueckue
konebanud. Ilepuon, udacrora, ammiuutyna v (aza koneOaHui. [IpyKUHHBIA MasTHUK.
Matemarnueckuii MasiTHUK. YpaBHEHHE TapMOHMUYeCKUX KkojeOanuil. IlpeBpamienue
SHEPrUu MPU TAPMOHUYECKUX KOJICOAHUSX.

Kone6arensupiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B HAEaIHLHOM
KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHHMYECKUMU U 3JIEKTPOMArHUTHBIMU
konebanuamu. @opmyna TomcoHa. 3aKkOH COXpaHEHHS DSHEPIUM B  HJCATHHOM
Koj1e0aTeIbHOM KOHTYpE.

[IpencraBienre o 3aryxaroUMxX KojieOaHUsX. BBIHYXIEHHbIE MEXaHUYECKUe
kosneOanus. Pezonanc. BeIHYX€HHBIE 3JIEKTPOMAarHUTHbIE KOJIE€OaHHUS.

[lepemennblii TOK. CHHYCOMIANBHBIA NEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIMTYAHOE U JEHCTBYIOLIEE 3HAYECHUE CUIIBI TOKA U HAIIPSKEHHUSL.

Tpancdopmarop. [IponsBoacTBo, nepenaya U NOTPEOICHUE FTEKTPUUECKON SHEPTHH.
OKOJIOTUYECKHE PUCKUM IPHU IPOU3BOJACTBE 3EKTPOIHEpruu. KyrnbTypa HCHOIB30BaHUSA
AJIEKTPOIHEPTUH B TOBCEIHEBHON KU3HU.

TexHuueckne yCTpOMCTBA U MPAKTHUYECKOE IMPUMEHEHHUE: DJIEKTPUUYECKUU 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JIMHUHU 3JIEKTPOIepeaay.

Jlemoncmpayuu

HccnemoBanue  mapaMeTpoB — KojeOaTembHOM  CHUCTeMbl  (MPYKUHHBIA — WJTU
MaTEeMaTUYECKUI MasiTHUK).

Habmronenue 3aTyxaromux Koiae0aHui.

HccnenoBanue CBOMCTB BBIHYKEHHBIX KOJICOAHMIA.

HaGmonenue pezonanca.

CB0OOAHBIE 2JIEKTPOMATrHUTHBIE KOJICOAHHS.

OcummorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HampsbKEHUS OT BpPEMEHH) JJis
AJEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHC npy MOCIEI0BATENBHOM COEUHEHUN PE3UCTOPA, KATYIIKH UHAYKTHBHOCTH
U KOHJEHCaTopa.

Mopenb TMHUYM IEKTPONEPEIayn.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOAA MaJIbIX KOJEOAHHWM rpy3a Ha HUTH OT JJIUHBI
HUTH U MacChl rpy3a.

HccnenoBaHne NEPEMEHHOIO TOKAa B LENUM M3 IOCIEI0BATEIbHO COECIMHEHHBIX
KOHJICHCATOPAa, KATYIIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmpOMaZHUMHbLE 60IHbL

Mexanuueckue  BOJHBL,  ycloBusi  pacnpocrtpaneHus. Ilepuon.  Ckopocthb
pacnpocTpaHeHus U JiMHa BoyHbI. [lonepeunbie u npoosibHbie BOJHBL. UHTEpdepeHus u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DONEKTPOMATrHUTHBIE BOJHBL.  YCIOBUS M3IY4YEHUS DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmuas opueHtanms BektopoB E, B, V B anexktpomarauTHOM BoaHe. (CBoKcCTBa
ANIEKTPOMArHUTHBIX ~BOJIH: OTpPaK€HUE, NpPEJOMJICHHe, Moispu3anus, Aupakius,
uHTeppepenuns. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkayia 37€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHnEe 31EKTPOMarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpruHUMIIBI PaIUOCBA3U U TEJIEBUICHU. Paguonokamnus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH CPEbI.

TexHuuecknue  yCTpOWCTBA M MPAKTUYECKOE  MPUMEHEHHE:  MY3bIKaJbHBIE
WHCTPYMEHTBI, YIbTPa3ByKOBasi JMArHOCTHMKAa B TEXHUKE MW MEAMIMHE, pajap,
paaronpuéMHUK, TeTIEBU30p, aHTeHHA, TeaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHHUE MOMEPEUHBIX U MPOAOJIbHBIX BOJH.

KoneOmtomeecs: Te10 Kak HCTOYHHK 3BYKa.

HaGmronenrie oTpaskeHus U MPETOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmtonenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOM M YacTOTOH
KOJIeOaHUH.

HccnenoBanne CBONCTB JJEKTPOMArHUTHBIX BOJIH: OTpPaK€HUE, MPEIOMIICHHUE,
noJsipusanus, qudpakuus, “UHTephepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMorMHEHNHOE pacpOCTPaHEHUE CBETA B OJHOPOJHOM
cpeae. JIyd cBera. ToueyHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoenne n300paxeHuil B TIOCKOM
3epKane.

[Ipenomienue cBera. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOIIOTHBIM ITOKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpenenpHblil yroi noJHOr0 BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceeta. ClnoxHbIN cocTaB 6enoro cera. LIBer.

CoOuparomiue u paccerBarouie JHUH3bL. ToHKass auH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass Cwia TOHKOM JMH3bL [locTpoeHne wn300pakeHM B COOMpAOIIHUX U
paccenBaroIUX JInH3aX. PopMyra TOHKON JUH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas onrtuka. Uurtepdepenius cBera. KorepeHTHbIe HCTOYHUKH. Y CIOBUS
HaOMIOICHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEP(EPEHIMOHHOM KapTHUHE OT JBYX
cUH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.



Hudpakuus cBera. JudpakiuoHHas pemeérka. YcjaoBHE€ HaOMIOACHUS TJIaBHBIX
MaKCUMyMOB TIPH TIaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha THU(PPAKITUOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHu4eckue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jymna, ¢oToanmnapar,
MPOCKIIMOHHBIN amnmnapaTr, MHKPOCKOI, TEJIECKOIN, BOJOKOHHAs ONTHKA, JAUGpaKIMOHHAS
peLI€TKa, OIAPOUL.

Jlemoncmpayuu

[IpsiMONMHENHHOE pacnpOoCTpaHEHUE, OTPAKEHHE U MpesioMiieHne cBera. OnTuyeckue
pruOOPBHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Mojiesib CBETOBOIA.

HccnenoBanre cBONCTB M300paKEHU B JIMH3AX.

Mogenu MUKPOCKOIa, TEJIECKOIA.

Habmronenne naTepdepeHInm cBera.

Hab6monenue nudpakium cBeTa.

Habmronenne nucriepcuu cBeTa.

[TonyyeHue criekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbI0 AUGPAKIIUOHHON PEIIETKY.

Hab6ntoienre nomnsipusauu cBeTa.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenue nokaszaress NpeaoMIICHUs CTeKIa.

HccnegoBanue cBOMCTB M300paKeHUN B JIMH3AX.

HaGmronenue nucriepcuu cBeTa.

Pa3znes 6. OcHOBBI crIeNMATBLHOI TEOPUH OTHOCUTEIBHOCTH
['panuLIbI MPUMEHUMOCTH KJIACCUUECKOM MeXaHuKu. [locTynarsl cnenuaibHOM TEOpUn
OTHOCUTEJIbHOCTU: HWHBApPUAHTHOCTh MOIYJSL CKOPOCTH CBE€Ta B BaKyyme, IPUHLIUII
OTHOCHUTEJILHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aM€EIJICHUE BPEMEHH U COKPAILICHUE JJIMHBI.
DHeprus U UMIYyJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBsI3b MacChl C SHEPrUe U UMIYJIbCOM PEJIATUBUCTCKON YaCTUIIbI. DHEPT U MOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. Jnemenmul K6AHMOBOU ONMUKU

®otonbl. ®opmyna Ilnanka cBA3u ’Hepruu (POTOHA C €r0 YACTOTOM. DHEPrus u
UMITYJIBC (DOTOHA.

OtkpeiTue u wucciaegaoBanue ¢oroddpdekra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dororddexra. VYpaBuenne OuHmTeiiHa s Qororddexra. «KpacHas rpaHunan
dbotordpdekra.

Hasnenue cBera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHu4ecKkue yCTPOMCTBA U MPAKTHUUYECKOE MpUMEHEHHE: POoTorIeMEHT, (DOTOIATUHUK,
conHe4Has 6arapesi, CBeTOIUOI.

Jlemoncmpayuu

®oto3¢(eKT Ha YCTaHOBKE C IMHKOBOM IMJIACTUHOM.



HccnenoBanue 3akoHOB BHelTHEro ¢oTodddekra.
Ceeroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopenr atoma Tomcona. OmnbiTel Pesepdopna 1o paccessHUIO 0  -YacTHII.
[Inanerapuast monens aroma. Iloctynarel bopa. W3nyuenue u norsiomieHue (GOTOHOB MpU
IIEPEXOJIE aTOMa C OJHOIO YPOBHS DHEPrUU HA Apyrou. Buasl criektpoB. CreKTp ypOBHEN
SHEPruu aroma BOJIOpPOAa.
BonHoBeie cBoiictBa uactuill. Bomnel ge  bpoitns.  KoprnyckynsipHO-BOJTHOBOM
TyaJIn3M.
CHOHTaHHOE U BBIHYXKJICHHOE U3TyYEHUE.
TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIA aHAJINU3
(cekTpockoIt), Ja3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopna.
OnpeneneHue AIMHBI BOJHBI Jlazepa.
HaGmonenre nuHedyaThIX CIEKTPOB U3TYyYEHUS.
Jlazep.
Yyenuueckuii osxcnepumenm, rabopamophule pabonul
Habmtoienue TMHe4aToro cekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI,  JOKa3bIBAIOLIUE  CJOXHOCTb  CTpoeHus  sapa.  OTkpsiThe
paanoakTuBHOCTH. OmbITel Pe3epdopna mo OmpeneseHrio cocTaBa pagrlOaKTHUBHOIO
u3nydenus. CpoiicTBa anbda-, Oera-, raMMa-u3iaydeHus. BiausHue paanoakTUBHOCTH Ha
KUBbIE OPraHU3MBI.
OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykinonHas monens snapa I'eitzenOepra—lBaneHko.
3apsn saapa. MaccoBoe yucio sijapa. M30Tomnbl.
Anb(a-pacnaa. DNEKTPOHHBI W MO3UTPOHHBIN Oera-pacnan. ['amMMma-uznydeHue.
3aKOH paJuOAKTUBHOIO pacnaja.
DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl spa.
Snepnsble peakiuu. JleneHue u CUHTE3 AaEP.
Anepubiii peakrop. TepmosaepHslid cuHTe3. [IpoOieMbl M MEPCHEKTUBBI SAEPHON
SHEPreTUKH. JKOJIOTHUECKUE ACTIEKTHI SIEPHON YHEPTrEeTUKHU.
DOnemeHTapHble YacTUIIbl. OTKPBITHE MO3UTPOHA.
MeTtoibl HaOJIOIEHUS U PETUCTPALIUU ATI€MEHTAPHBIX YaCTHII.
dyH1aMeHTaIbHbIE B3auMOACHCTBUSI. ENMHCTBO (hM3MUYECKON KapTUHBI MUpa.
TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: JO3UMETP, KaMmepa
BunbcoHa, siaepHblii peakTop, aroMHast Oomoa.
Jlemoncmpayuu
CU€TYMK HOHU3HUPYIOIINX YACTHII.
Yuenuueckuii osxcnepumenm, rabopamopnule padbonul
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTorpadusim).



Pa3znes 8. DiieMeHTHI aCTPOHOMMHU H ACTPOPUZUKHU

Otamnbl pa3BUTHS acTpoHOMHUU. [IpUKiIagHOE W MHUPOBO33PEHUYECKOE 3HAUYECHUE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3nus, ApKue 3BE3/IbI, IUNTAHETHI, UX BUIUMOE JIBUKEHHE.

Conneynas cucrema.

Connue. ConHeunass akTUBHOCTh. MctouHuk 3Hepruu CosHLa M 3BE37. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTUKHU. [[MarpamMma «CHEKTpPadbHBIM KIAaCC — CBETUMOCTBY». 3BE3IbI
[JIABHOW TOCJIEIOBATENIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JJIS 3BE3] TIaBHOM
IIOCJIEIOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpPEMEHHBIE MNPEICTABICHUS O
MIPOUCXOXKAEeHUH 1 3BooIMU CoNHIA U 3BE31. DTaribl )KM3HU 3BE3I.

Mnieunsiii [lyts — Hama [Manaktuka. [lonoxenue u aBuxkenue CoinHia B ["anaktuke.
Tunel ranakTuk. PaguoranakTuky U KBa3zapbl. YEPHBIE ABIPHI B AApax TAIAKTHK.

Bcenennas. Pacummpenue Beenennoil. 3akon Xa60ma. Pa3zberanue ramaktuk. Teopus
Bonpmoro B3peiBa. PeMKTOBOE U3yUEHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie npobieMbl aCTPOHOMUMU.

Vuenuuecxue nabarooenust

HaGmronennsi HEBOOPYKEHHBIM TIJ1a30M C  HUCIHOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUM JUIsl OMpEeICHUs MOJNOKEHUsT HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31s1 CEBEPHOrO MOJYIIAPUS U IPKHUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mnaner, Mueunoro I[lyTu.

O6o0mawnee NoBTOpEeHNE

Pons ¢Gu3uku M acCTpOHOMUU B IKOHOMHUYECKOW, TEXHOJOTUYECKOM, COIMATbLHON M
ATUYECKON cdepax NesTeIbHOCTH YeIOBEKa, pojib M MECTO (U3UKM U aCTPOHOMUU B
COBPEMEHHOM HAy4yHON KapTUHE MHpa, poJib (U3UYECKOW Teopud B (HOPMHPOBAHUU
npescTaBiIeHUu 0 (PU3NUECKON KapTUHE MHpa, MECTO (PU3UUECKO KapTUHBI MUpa B 0011IEM
PALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O PUPOLE.

MexnpeaMeTHbie CBA3H

N3yuenue xypca gusuku 6a3oBoro ypoBHs B 11 kiacce ocCyliecTBISIETCS ¢ y4ETOM
COJIEPIKATENIbHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTUKHU, OUOJIOTUU, XHUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meorcnpeomemnuvle nonsimusi, CBI3aHHbIE C U3YYEHHEM METOJO0B HAYYHOr'O IMO3HAHMSL:
ABJICHUE, HAYYHBIM (hakT, TUMOTE3a, pU3nUecKas BEJIMYMHA, 3aKOH, TeOpUsl, HAOII0IeHHE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, MOJIEIIb, U3MEPEHNE.

Mamemamuxa: pellleHUEe CHUCTEMbl YypaBHEHUW, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOKIECTBO,
BEKTOpPbl M WX NPOECKUMH HA OCH KOOPAMHAT, CIIOKEHHWE BEKTOPOB, IPOU3BOIHBIC
AIEMEHTApHBIX (DYHKIMM, MpPU3HAKKA MOAO0OUS TPEYTrOJbHUKOB, OMpENEJCHUE TUIONIAIN
IJI0CKUX (hUryp u o0bEMa Te.

buonoeus: snexrpudeckue sIBICHUS B )KMBOW MPUPOJIE, KOJEOATEIbHBIC JIB)KCHUS B
YKABOU TIPUPOJIE, ONTUUECKUE SBJICHUS B JKMBOW MPUPOJIC, NCHUCTBUE paJUAIIMNA HA KUBBIE
OpraHU3MBlI.



Xumus: CTpOCHHUE aTOMOB M MOJEKYJ, KPUCTALIMYECKAs CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHUsl KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIA aHATIU3.

l'eocpagpusi: MarHUTHBIE TOJNIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX pPyA, (OTOCHEMKA
3€MHOU ITOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICCHUN.

Texnonocus:  JAHMM  DIEKTPOIIEpeAad,  IEHEpaTop  IEPEMEHHOIO  TOKa,
JJIEKTPOJABUIaTElb, MHIAYKIHMOHHAS II€Yb, pajap, pPajtHONpUEMHUK, TEIEBU30p, aHTEHHA,
tenedon, CBU-neub, MpOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COTHEUHas OaTtapes.



INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUAA

OcBoenue yuebHoro npenmera «Pu3uka) Ha ypOBHE CpeHErO OOIIEero 00pa3oBaHUs
(6a30BbIi  YPOBEHb) JIOJDKHO OOECIEUYUTh JOCTHXKEHHE CIIECAYIONMIMX JIUYHOCTHBIX,
MeETaIPeIMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pe3yabTaThl OCBOCHMSI ydeOHOro mpeamera «Dusuka» JOHKHBI
OoTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYyYaromuxcsi  PYKOBOJCTBOBATHCS
chopMuUpPOBaHHON BHYTPEHHEW MO3WIIMEN JIMYHOCTHU, CUCTEMOMN 1IEHHOCTHBIX OpHUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUW, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM I[EHHOCTSIM
POCCHUICKOr0o 00IlEeCTBa, PACIIMPEHUE >KU3HEHHOTO ONBbITa W ONbITa JESTENbHOCTU B
MPOLECCE peanv3alry OCHOBHBIX HANpPaBJICHUN BOCIUTATEIBHOW JEATEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSA:

chOpPMUPOBAHHOCTh TPAKTAHCKOW TMOZUIMKM OOYYaIoOmerocs KakK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOIro 00IIEeCTBa;

MPUHATHE TPATUIIMOHHBIX 00IIEYETOBEYECKUX T'YMAHUCTUUECKUX U JIEMOKPATUYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEILHOCTh B MHTEpPECAX TPa)TaHCKOro 00IecTBa,
Y4acTBOBATh B CAMOYIIPABJIECHUU B 00pa30BaTEIbHOW OpraHu3alluu;

YMEHUE B3aMMOJICMCTBOBATh C COLMAIbHBIMH WHCTUTYTaMU B COOTBETCTBHM C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTApPHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIATPHOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKOMN TpaXAaHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIECHUE K TOCYJAapCTBEHHBIM CUMBOJIAM, JOCTHMXKEHUSIM POCCUUCKHUX
y4€HBIX B 00J1aCTH (DU3UKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO ITOBEICHHUS,;

CIIOCOOHOCTh ~ OIIEHMBATh CHUTYallMi0 M TPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTU YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MHUpPY, BKIKOUYAsl OSCTETUKY HAy4HOTO TBOPYECTBA,
npucyuero (pu3n4ecKoil HayKe;

S) TpPyAOBOro BOCIIUTAHMS:

WHTEpEC K pa3MuHbIM cdepaMm mnpodecCHOHATBHON AESATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymiein
npodeccun 1 peaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JacTH (PU3MKHU
Ha TIPOTSHKEHUN BCEH KU3HH;

6) ’K0JIOrM4ecKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh IKOJOTHYECKOM KYJIbTYPHI, OCO3HAHHE TJIO0AIBHOTO XapaKTepa
AKOJIOTMYECKUX MPoOIeM;

IJIJAHUPOBAHUE U OCYIIECTBIIEHUE ACHCTBUIM B OKpYKaloIel cpejie Ha OCHOBE 3HAHMS
LEJIEN YCTOWYHUBOT O Pa3BUTHS YETIOBEYECTBA,

paCIIMPEHUE OIbITa JICITCIBPHOCTH JSKOJOTMYECKONW HaIpaBJICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUH 110 (hU3BHUKE;

7) 1EeHHOCTH HAYYHOT O TIO3HAHUS

chOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKON HAYKU;

OCO3HAHME IIEHHOCTH HAYYHOM [eATeIHbHOCTH, TOTOBHOCTh B TPOIECCE H3yYCHUS
(U3UKU OCYIECTBISATh MPOSKTHYIO M UCCIIEIOBATEILCKYIO JCSITEIBHOCTh MHANBUIYATHHO
U B TpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHUBEpPCAIbHbIE Y4eOHbIE 1eiiCTBHSA
ba3oBble jioruueckue aeicTBUs:

CaMOCTOATENHFHO (HOPMYIHUPOBATh U AKTYaJIM3HPOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

OIPENIeNSITh 1 IeATEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX JOCTHUKCHHS;

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUMsS]I B paccMaTpuBaeMbIX (PU3NYECKUX
SBIICHUSIX;

pa3pabaThiBaTh IIJIaH peIIeHUsT MTpoOJeMbl C Y4ETOM aHamM3a HMMEIOIIUXCS
MaTepualbHbIX U HEMATepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JACSITEIHLHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEISIM,
OLIEHUBATh PUCKH TOCIIEACTBUI EATEIbHOCTH;

KOOPJMHUPOBATh U BBINOJHATh PabOTy B YCIOBUSIX PEaTbHOr0, BUPTYaJIbHOI'O U
KOMOMHHMPOBAHHOT'O B3aUMO/IEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH )KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciaenoBaTe/1bCKue JeCTBHA:

BJIaJIETh HAYYHOU TEPMUHOJIOTUEH, KIIOUEBBIMU MOHITHIMHU U METOIaMU (PU3NIECKON
HayKH;

BJIaJIeTh HaBBIKAMH Y4€OHO-MCCIENOBATEIbCKOM U TIPOCKTHOW JESATENHHOCTH B
obnactu (pU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY IMOMCKY METOJIOB
peleHus 3a7a4d (pU3nUecKoro CoAepx aHus, MPUMEHEHUIO PAa3IUNYHbIX METO/I0B IO3HAHUS;

BJIaJIETh BUIAMH JAEATEIHHOCTH TIO MOJYYCHHUIO HOBOTO 3HAHMS, €r0 MHTEPIpETaIiH,
npeoOpa30BaHUIO0 U MPUMEHEHHUIO B Pa3IMYHBIX y4EOHBIX CUTYyalMsX, B TOM 4YHCIE IpU
CO3/IaHUM YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;



BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIU3UpOBaTh 3a/adyy, BbIJIBUraTh
rUnoTe3y €€ pemeHus, HaXOAWTh apryMEHThI ISl JTOKa3aTeJIbCTBA CBOMX YTBEPKICHUH,
3a]1aBaTh MMapaMeTPbl U KPUTEPUH PELICHUS;

AHIN3UPOBATh IIOJIYYCHHBIE B XOJE€ pEUICHUS 3a7a4d pPe3yJIbTaTbl, KPUTUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSAX;

CTaBUTbH U (HOPMYIHPOBATh COOCTBEHHBIE 33]JauH B 00pa30BaTEIbHOM JEITEIbHOCTH, B
TOM YHCJIE TPU U3yYEHUU (DU3BHUKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHU MO (PU3HKE B MPAKTUUYECKYIO 00JIaCTh )KU3HEAEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTEeN;

BBIIBUT'ATh HOBBIE UJIEH, NTPEAJIaraTh OPUTMHAIBHBIE TOJIXOIbI U PELIEHUS;

CTaBUTh IPOOJIEMBI U 33]]a4H, TONYCKAIOLIUE AbTEPHATUBHbBIC PEILICHHUS.

Pa6ora ¢ undopmanmneii:

BJIaJ€Th HABbIKAMU TMOJNy4YeHUs HHPOpMALUU (PUIUUECKOTO COACPNKAHHUS U3
UCTOYHUKOB  pa3HbIX THUIIOB, CaMOCTOSITEIbBHO  OCYLIECTBIATH  IOWUCK, aAHAIU3,
CHUCTEMAaTH3alMI0 M HHTEpHpeTanuio HHPOpPMAIMK  Pa3IUYHBIX BHAOB U (GopM
IPEJCTABJICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMAINK;

UCTIOJb30BaTh CPEJACTBA MH(OPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pELIEHUN KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX 337a4 C COOII0JACHUEM
TpeOOBAHMI HSPrOHOMUKH, TEXHUKH O€30MACHOCTH, THUTHEHBI, peCypcocOepeKeHus,
IPaBOBBIX U 3TUYECKUX HOPM, HOpM MH(OPMAIIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COAECPKAHMS B pa3IUMYHBIX (opMarax ¢ y4E€ToM
Ha3HAuYeHUs HWH(OpMAIMU U 1IEJIEBOM AayJUTOPUH, BBIOMpass ONTUMAIBHYIO (QopMy
IPEJICTABIICHUS U BU3yaJIU3ALMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA:

OCYILIECTBJIATh OOIIEHHE Ha YpOKaX (DU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CUTYallui U CMATYATh KOH(IIUKTHI;

pPa3BEPHYTO U JIOTUYHO M3JaraTb CBOK TOYKY 3PEHHs C MCIHOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOJIB30BATh MPEUMYIIIECTBa KOMaHIHOW U MHAWBUyaJIbHOU PaOOTHI;

BbIOMpATh TEMATUKy U METOJIbl COBMECTHBIX JIEHCTBUI C y4ETOM OOLIMX UHTEPECOB U
BO3MOKHOCTEW KaKJIOTO YiIeHa KOJUIEKTUBA,

IIPUHUMATh LEIH COBMECTHOM NEATEIIHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA 110 €€ NOCTHMIKEHUIO: COCTaBIIATH IIIAH JEUCTBUH, PACIIPEAEIATh POJIM C YUETOM
MHEHHI YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOU pabOTHI;

OLIEHMBaTh KayeCTBO CBOETO BKJIAJa U KAXKIOrO YYAaCTHHKA KOMAaHIbl B OOLIUI
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATDh UJIEU C ITO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh MO3UTUBHOE CTPATErMYECKOE IOBENCHUE B PA3JIMYHBIX CUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.



PerynsiTuBHbIe YHUBepcaibHbIe YueOHbIe AeiicTBUSsA
Camoopranmzanmsi:

CaMOCTOSITEJILHO OCYIIECTBISTh MO3HABATEIBHYIO JIEATEILHOCTh B 00JIACTH (PU3UKH U
aCTPOHOMUH, BBISBJISITH TTPOOJIEMBI, CTAaBUTh U (DOPMYIMPOBATh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJILHO COCTABJIATH TUIAH PEIICHUS paCUETHBIX U KAYECTBEHHBIX 3aj1a4, IJIaH
BBITIOJTHEHUSI TPAKTUYECKOH pPAa0OTHI € YYETOM HMMEIONIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXKHOCTEU U IIPEAIIOYTEHNM;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUsIM;

pacmmpsTh paMKHi YIeOHOTO TTPeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTESHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH
3a peleHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO B3PYIULMM B 0O0JacTu (U3UKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPO/Ib, IMOLIMOHATbHBIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B ACSITEILHOCTh, OLIEHUBATD
COOTBETCTBUE PE3yJIbTATOB LIETISIM;

BJIQJICTh HABBIKAMM I[103HABATENILHOM pe(dIEKCHU KaK OCO3HAHMS COBEPIIAEMbIX
JIEUCTBUMN U MBICIIUTEIBHBIX MIPOIECCOB, X PE3YJIHTATOB U OCHOBAHUM;

HCITOJIb30BaTh MPUEMBI PEIICKCUU IS OIEHKH CUTYAIlFH, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHIKECHHUIO;

MPUHUMATh MOTUBBI H ApTYMEHTHI IPYTUX TPU aHAIN3€ PE3YJIbTaTOB JIeATEIHbHOCTH;

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

MPUHUMATh MOTUBBI 1 ApTYMEHTHI IPYTUX MPU aHAIU3E PE3YJIbTATOB JEATEIbHOCTH;

MPU3HABATh CBOE MIPABO M MPABO IPYTUX HA ONTHOKH.

B nporecce 1ocTHREHUST TUYHOCTHBIX PE3YJITATOB OCBOCHUS MPOrPaMMBbI IO (hPU3HUKE
JUISL YpOBHSI CpeAaHero oOmiero oOpa3oBaHus y OOYYaroOIIMXCs COBEPIICHCTBYETCS
AMOITMOHAIILHBIN MHTEIIIEKT, IPENoIaraonuii cOpMUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOIIETO CHOCOOHOCTh TIOHMMAaTh CBOE HSMOIMOHAIBHOE
COCTOSIHUE, BHUJIETh HAIIpaBICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHOM CQepbl, OBbITH
YBEPEHHBIM B ce0e;

CaMOpEryJIUPOBaHMs,  BKIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHE  MPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K AMOIMOHATIHHBIM
U3MEHEHHSIM U MPOSIBISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIIMM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKECHHIO IEIH U YCIeXYy,
ONTHMU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSIHUE JIPYTHUX,
VUUTBIBATH €r0 TIPH  OCYIISCTBICHUM OOIICHHS, CIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKMBAHUIO;

COLIMATILHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C
JIPYTHMHU JIFOIBMU, 3a00TUTHCS, TPOSIBIISITH MHTEPEC U Pa3pemaTbh KOH(PIUKTHL.



INPEAMETHBIE PE3YJ/IbTATDBI

K koHmy ob0ydenuss B 10 kijacce mpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaxaTh ChOPMUPOBAHHOCTH Y 00YYAIOIIUXCST YMEHUI:

JEMOHCTPUPOBaTh Ha TMpUMepax poilb MU MeCTO (QU3UKUM B (POPMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KapTHHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTHUU,
B IIPAKTUYECKOM €SI TEIIbHOCTH JIIO/IEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUSI MU3yYEHHBIX (PU3NUYECKUX MOJIENCH: MaTepralibHas
TOUYKa, HHEpIIUAJIbHAsI CUCTEMa OTCuéTa, aOCOMOTHO TBEPIOE TEJO, UCATbHBIN Ta3, MOJIETH
CTPOEHHsI Ta30B, JKUJAKOCTEH W TBEPABIX TEJ, TOYEHYHBIM DJIEKTPUUECKUU 3apsia IpU
perieHur (PU3HIECKUX 3a]1a4;

pacno3HaBaTh (pU3NYECKHUe SBJICHUS (MPOIECChl) U OOBACHATh X HAa OCHOBE 3aKOHOB
MEXaHUKHU, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOCHUS BEUIECTBA U AJIEKTPOIMHAMUKHU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBHKEHHE, CBOOOJHOE MaJCHUE TEll,
JIBUKEHUE IO OKPY)KHOCTH, WHEPILHs, B3auMoOJeHcTBUE Tei, AudQy3us, OpoyHOBCKOE
JBU)KEHHE, CTPOCHUE KUAKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tel MPH HAarpeBaHUU
(oxnaxaeHuu), TEIUIOBOE  paBHOBECHE, HUCIApPEHHE, KOHJICHCAllUs, IUJIaBJICHHE,
KpUCTaJIM3alisl, KUIEHHWE, BIAKHOCTh BO31yXa, IOBBIILICHWE IABJICHHUS ra3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYAE, CBA3b MEXJYy IapaMeTpaMH COCTOSHHS Ta3a B
U30IPOLECCAX, JIEKTPU3ALINS TEJl, B3AUMOJCHCTBHE 3apsI/IOB;

ONHCHIBATh MEXAHWYECKOE JBUIKEHUE, HUCHONb3ys  (U3UYECKUE  BEITUYUHBL:
KOOpAMHATa, IIyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tea, CUJIa, UMITYJIbC Tea,
KMHETUYECKasi dHEeprusi, MoTeHUUalbHas SHEPrus, MexXaHudeckas padoTa, MeXaHW4yecKas
MOIIHOCTh; TPHU OMHCAHUHM TPABUIHHO TPAKTOBATH (PU3MUECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, WX OOO3HAUYCHHS W EAMHUIBI, HAXOIUTHb (POPMYIbI, CBS3BIBAIOIIME JTAHHYIO
(bU3UYECKYIO0 BEIMUUHY C IPYTUMU BeTUYUHAMU;

OMUCHIBATh M3YYEHHbIC TEIJIOBBIE CBOWCTBA TE€JI WM TEIJIOBBIC SIBICHUS, HCIOIb3YS
¢u3nueckre BEIMYMHBL: JABJICHUE Ta3a, TeMIeparypa, CpeAHss KWHETUYECKas SHEpPrus
Xa0TUYECKOTO JBUKEHUSI MOJIEKYJ, CPEIHEKBAApATHUHAS CKOPOCTh MOJEKYJ, KOJIUYECTBO
TEIJIOThI, BHYTPEHHSS OJHEprusi, padbora Taza, KOIPOUIUECHT TMOJIE3HOTO JEeUCTBUS
TEIJIOBOIO JIBUraTessi; MpU ONUCAHWU MPABUIBHO TPAKTOBaTh (PU3MYECKUNA CMBICTT
MCITOJIb3YEMbBIX BEJIMYHH, UX 0003HAYCHHS W €IUHUIILI, HAXOIUTh (POPMYJIBI, CBSI3BIBAIOIIINC
JTaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMU BEITMYUHAM;

OIHCHIBATh N3yUYEHHBIE SJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE SBICHUS
(mpotiecchl), UCHONB3YS (U3UYECKUE BEIMYMHBL: AJIEKTPUYECKHUM 3apsll, JIEKTPHUIECKOE
noJjie, HANPsLKEHHOCTh TMOJS, TOTEHLIHAN, pa3HOCTh IMOTEHIMAJOB; IPU OMNHWCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKHUI CMBICI HCIOJIb3YEMBIX BEIUYMH, UX O0O03HAUECHUS U
CVHUIIBI, YKa3bIBaTh (OPMYJbl, CBS3bIBAIOIIME JAaHHYIO (U3UYECKYI0 BEITUYMHY C
JIPYTUMH BEIMYMHAMU;

aHAJIM3UPOBATh (PU3UUECKUE TTPOLECCHI U SBJIEHUS, UCTONB3YS (PU3HUECKUE 3aKOHBI U
IIPUHLIMUIIBL: 3aKOH BcemupHoro tarorenus, I, I u 111 3akonsl HeroTOHA, 3aK0H COXpaHEeHUs
MEXaHUYECKOW SHEpPIruM, 3aKOH COXpPAHEHUs HMITYJIbCa, MPUHLMI CYHEPIO3UIUU CHII,
MPUHLIKN PABHOINPABUSI HHEPLHUAIBHBIX CHUCTEM OTCUETA, MOJEKYISPHO-KUHETUYECKYIO



TEOPUIO CTPOCHHUS BEILECTBA, TAa30BBIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOM IHEPruu
TEIJIOBOIO  JABWKEHUS MOJIEKYl1 C aOCOMIOTHOW TEMIEparypod, TEpBbIA  3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHUs JJIEKTPUYECKOIo 3apsjaa, 3akoH KyioHa, mpu 3ToM
pa3nuyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAXKEHUE WU
ycioBus (TpaHUIlbI, 001aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHLMIIBI JACUCTBUS MAIIUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3auyarh YCIOBHUS UX 0€30M1aCHOT0 UCIOJIb30BAHUS B TOBCEAHEBHOM )KU3HU;

BBIMOJIHATD HKCIIEPUMEHTHI 110 HCCIIEJOBAHUIO (PU3NYECKUX SIBICHUN M MPOLECCOB C
UCMOJb30BAaHUEM TMpPSIMBIX U KOCBEHHBIX HW3MEPEHHMH, NpU 3TOM (POPMYIUPOBAThH
npobieMy/3aadyy W THUIOTE3y Y4€OHOro OKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOT0 000PyI0BaHusl, IPOBOJUTH OIBIT U (HOPMYJIMPOBATH BBHIBOJIBI,

OCYILIECTBJIATh MPSIMbIE U KOCBEHHBIE HM3MEPEHUs] (PU3UYECKUX BEJIUYUH, MPH STOM
BBIOMPATh ONTHUMAJIbHBIN CIIOCO0 M3MEPEHUS! U UCIOJIb30BaTh M3BECTHBIE METO/AbI OLICHKU
IIOTPEIIHOCTEN U3MEPEHN;

UCCIIEZIOBATh 3aBUCUMOCTU MEXAY (PU3MUECKUMM BEJIMYMHAMHM C MCIIOJIIb30BAHUEM
NPSIMBIX M3MEPEHUH, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTaThl
MOJYyYEHHON 3aBUCHUMOCTH (DM3MUYECKUX BEJIMYMH B BUJE TabaMl U IpaduUKOB, JeNaTh
BBIBOJIBI IO p€3yJIbTaTaM MCCIIEOBAHUS;

coOnroAaTh mpaBuiia 0€30MaCHOr0 TPyAa NpHU MPOBEICHUH HCCIEAOBAHUI B pamMKax
y4eOHOIr0 SKCIEpUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM U TPOEKTHOM JEATEIbHOCTU C
MCITIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOIO0 00OPY10BaHNUS;

pelaTh pacy€THbIE 3a/ladd C SBHO 33JaHHON (U3NYECKOW MOJENbI0, HCIIONb3Ys
¢u3znueckre 3aKOHbl W TPUHIUIB, HAa OCHOBE aHalu3a YCIOBHUS 3aJayd BbIOUpaTh
(U3MUECKYI0 MOJIETb, BBIACIATh (PU3NUECKUE BEIMUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE IS €€
pELICHNs, TPOBOAMUTH pPacy€Thl M OLEHHUBATh PEATBHOCTH IOJYYEHHOI'O 3HAYCHUS
bu3MYeCKON BEJIMYHHBL;

pelatb KayeCTBEHHbIE 3aJadyd: BbICTPAaUBaTh JIOTUYECKH HEIMPOTUBOPEUYHBYIO
LENOYKY PacCyKIEHUN C OMOpPOl Ha U3YUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U (U3HUYECKUE
SBJICHUS,;

UCIIOJb30BaTh MPU PEUICHHH Y4eOHBIX 3a/Jad COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUH IS [TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U NPEACTABICHUS yUeOHOH U
HAYYHO-TIOMYJISIPHON MH(pOPMAIINH, MOJTYYSeHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTHUECKU
aHaAJIM3UPOBATH IOJIy4aEMYIO UH(OPMAIHIO;

OPUBOANTH TPUMEPHI BKJIAJa POCCUUCKMX M 3apyOCeKHBIX YUYEHBIX-(OU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE IMPOLECCOB OKPYKAIOIIET0 MHPA, B Pa3BUTHUE TEXHHKU U
TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAaHUA MO (U3UKE B TOBCEIHEBHOW KU3HM JUIS
obecrieueHusi 0O€30MaCHOCTUM MpU OOpalleHuu ¢ npudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMHU, JUIsl COXPAaHEHHUS 3J0pOBbS M COOJIIOJACHHUS HOPM HKOJIOTMYECKOTO
TOBEJICHUS B OKPYKAIOLIEH CPEJIE;

padoTarh B TpyIIE C BHIIOJHEHHEM Pa3JIMYHBIX COLMAIBHBIX POJICH, MIaHUPOBAThH
paboTy rpynimbl, palfMOHAIBHO pacipelensaTh 0053aHHOCTH U IIAHUPOBATH JIESITENBHOCTD B



HECTaHJAPTHBIX CUTYalUsX, aJIEKBATHO OIIEHUBATH BKJIAJ KaXKJOTO U3 YYACTHUKOB TPYIIIIbI
B PEILIEHUE PACCMaTPUBAEMOI IPOOIIEMBI.

K xonmy obydenuss B 11 kjacce mpeaMmeTHbIe pe3ylbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXaTb COPMUPOBAHHOCTh Y 00YHaIOIIMXCS YMEHUM:

JEMOHCTpUPOBaTh Ha TMpUMepax poib MU MeCTO (QU3UKU B (POPMUPOBAHHUH
COBPEMEHHOI HAay4yHOU KapTHHBI MUpPa, B Pa3BUTHH COBPEMEHHOW TEXHUKH U TEXHOJIOTHA,
B MPAKTUYECKOW NEATENbHOCTH JIIOAEH, LEIOCTHOCTh U €IMHCTBO (PU3UYECKON KapTHUHBI
MUDA;

YYUTHIBaTh TPAHUIBl MPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJENEN: TOUYEUHBIH
ANEKTPUUECKUI 3apsll, JIyd CBETa, TOYEYHBIM MCTOUYHHMK CBETA, AJIEpHAasi MOJENb aToma,
HYKJIOHHAsI MOZIeJIb @aTOMHOTO si/ipa MpH peLIeHUH (PU3UYECKUX 3a/1a4;

pacno3HaBaTh (pU3NYECKHUe SBJICHUS (MPOIECCh) U OOBACHATh X HAa OCHOBE 3aKOHOB
ANIEKTPOJUHAMUKA U KBAaHTOBOM (PU3UKU: AJIEKTPUYECKas MPOBOAMMOCTh, TEIIOBOE,
CBETOBOE, XHUMHYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJECHCTBUE MAarHUTOB,
AIEKTPOMArHuTHasE WHAYKLHS, JCHCTBUE MArHUTHOIO MOJS Ha MPOBOJAHHK C TOKOM U
ABWOKYIIUWACA — 3apsl, OSJIEKTPOMAarHUTHBIE KOJIEOaHWsT ¥ BOJHBI, MNPSIMOJIMHEHHOE
pacnpocTpaHeHUE CBeTa, OTpaKeHHEe, MpesioMyeHue, uHTepdepeHIus, AUGpakIus u
MOJIIpU3alAsl  CBETa, aucmepcus cBeTra, (orodnekrpuueckuii 3¢gdext (horoaddekr),
CBETOBOE J1aBJICHUE, BOSHUKHOBEHUE JIMHENYATOr0 CIEKTpa aToMa BOJIOPOA, ECTECTBEHHAs
Y UCKYCCTBEHHAsl PaJIHOAKTUBHOCTb;

ONHCHIBATh M3YYECHHBIE CBOWMCTBAa  BellecTBa  (IJIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHUE, BJIEKTPUUYECKYIO MPOBOAMMOCTh PA3JIUYHBIX CPEl) M 3JIEKTPOMArHUTHBIE
ABJIEHUS (IIPOLECCHI), UCHONB3Yys (DU3MUECKUE BEIMYMHBL: AJIEKTPUUYECKUN 3apsij, Cuiia
TOKa, DJJEKTPUYECKOE  HaNpsDKEHWE,  AJIEKTPUYECKOE  CONPOTUBIIEHUE,  Pa3HOCTh
MNOTEHIMAJIOB, 3JIEKTPOJABIIKYILAs CUia, paboTa TOKa, MHIYKLUS MarHUTHOTO MOJIs, cUjia
Awmnepa, cwia JlopeHlla, HWHAYKTUBHOCTb KaTYyIIKH, DSHEPrusi JJIEKTPUYECKOTO U
MarHMTHOTO TOJIEH, MepuoJ W 4YacToTa KojeOaHUN B KoJIeOaTeNbHOM KOHTYpE, 3apsl U
CWJIa TOKa B MpPOLECCe TapMOHUYECKHUX OHJIEKTPOMAarHUTHBIX KoJieOaHuM, (OoKycHOe
paccTOsSTHUE M ONTHYECKAs CUJjla JIMH3bI, TPU OMUCAHUH MTPABUIBLHO TPAKTOBATh (PU3UUECKUIL
CMBIC HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHMS] U EIUHUIIbI, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTMMU BEIMYMHAMU;

OIKCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHUS U MPOLECCH, UCHONBb3YS (U3NUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTA CBETA, DHEPTUsl U
UMITyJbC (DOTOHA, MEPHO MOJypachaaa, dHEPrus CBsI3W aTOMHBIX SJEp, NMPH OMHCAHUU
MPaBUIBHO TPAKTOBATH (PM3UUYECKUN CMBICT UCHOJB3YEMbIX BEJIMYUH, UX O003HAUCHUS U
€IMHULIBI, YKa3bIBaTh (OPMYJIbL, CBS3BIBAIOIINE JAHHYIO (U3UUYECKYIO0 BEJIMYUHY C
JIPYTMMU BEIMYMHAMM, BBIYUCIATH 3HaYEHUE (PU3HUUYECKON BEJTMUUHBI,

aHAJIM3UPOBATh (PM3UUYECKUE TPOLIECCHI U SBJICHUS, UCIIONB3Ys (PU3NUECKUE 3aKOHBI U
OpUHIUIBL: 3akoH (Owma, 3aKOHbI MOCIEAOBATENLHOIO W MapaUIeNbHOTO COEIMHEHUS
MPOBOAHUKOB, 3aKOoH Jlxoyns—JIeHna, 3akOH 3JIEKTPOMAarHUTHOW WHAYKIHUH, 3aKOH
OPSIMOJIMHEMHOTO  PacHpOCTPaHEHUs] CBETA, 3aKOHbl OTPAXEHUS CBETa, 3aKOHBI
OpeNOMJICHHUSI CBETa, ypaBHeHHME OMWHIITeHHA g ¢GortodddekTa, 3aKOH COXpaHEHUs
SHEPrUH, 3aKOH COXPAHEHUS UMITYJbCA, 3aKOH COXPAHEHMS 3JIEKTPUYECKOro 3apsaa, 3aKOH



COXPaHEHMsI MAacCOBOI'O 4HMCJa, MOCTyaaTsl bopa, 3aKOH paJMOaKTUBHOIO pachanaa, MpH
ATOM pa3nyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BBIPAKECHHE U
yciioBus (TPaHUIIBI, 00JIaCTH) TPUMEHUMOCTH;

ONPEACIATh HAINPABICHUE BEKTOpAa HMHAYKIMM MAarHUTHOIO IOJS HPOBOJAHHMKA C
TOKOM, CUJIbl AMmnepa u cuiibl JIopeHna;

CTPOUTHh M ONMCHIBATh M300pAKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKajJOM, TOHKOH
JIMH301;

BBIMOJHATD AKCIIEPUMEHTHI 110 HUCCIEJOBAHUIO (PU3MUECKUX SIBICHUN M MPOILIECCOB C
UCMOJb30BAaHUEM TMPSIMBIX U KOCBEHHBIX HW3MEpPEHHUIl: MNpu 3ToM (OopMyIupoBaTh
npoOieMy/3aadyy W THUIOTE3y YU4€OHOro »OKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOT0 000PyI0BaHUsl, IPOBOJUTH OIBIT U (HOPMYJIMPOBATH BBHIBOJIBI,

OCYIIECTBJIATh MPSIMbIE U KOCBEHHbIE M3MEpEHUsS (PU3MUECKUX BEITUYUH, IIPU STOM
BbIOMpaTh ONTUMANIBHBIN CIOCOO M3MEPEHHUS U HCIOJB30BaTh M3BECTHBIE METOJbI OIIEHKU
IIOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBAaTh 3aBUCUMOCTH (U3MUECKMX BEIUYMH C HCIOJIb30BAHUEM IMPSMBbIX
M3MEPEHHIL: TIPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATH PE3YNIbTaThl MOTYyICHHON
3aBUCUMOCTU (DU3MYECKUX BEIMYMH B BUAE TAOMUI] U TpaduUKOB, JeNaTh BHIBOJBI IO
pe3ynbTaTaM MCCIIEA0BaHUS;

coOMroAaTh npaBuiia 0€30MacHOr0 TPyAa MpU MPOBEICHUH HCCIEAOBAHUI B pamMKax
y4eOHOIr0 SKCIEpUMEHTa, Y4eOHO-UCCIEN0BATEIIbCKOM U TMPOEKTHOM JESATEIBHOCTU C
MCITIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00OPATOPHOro 000pyAOBAHMUS;

pelmaTh pacuy€THbIE 3a/ladd C SBHO 33JaHHON (U3NYECKOW MOJENbI0, HCIIONb3Ys
¢u3nueckre 3aKOHbl W TPUHIUIBL, HAa OCHOBE aHajlu3a YCJIOBHUS 3a/ladyd BbIOMpPATH
(U3NUECKYI0 MOJIENb, BBIACIATh (PU3NUECKHE BEIMUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE IS €€
pELICHHs, TPOBOAMUTH pPacy€Thl M OLEHHUBATh PEAJBHOCTH ITOJYYEHHOI'O 3HA4YCHUS
(bu3MYeCKON BEJIMYHHBL;

pelatb KayeCTBEHHbIE 3aJadyM: BbICTPaUBaTh JIOTUYECKH HEMPOTUBOPEUYHBYIO
LENOYKY PACCYXIEHUH C OMOpPOM Ha M3y4EHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKHE
SIBJICHUS;

UCTOJBb30BaTh MPU PEUICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU ISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U NPEACTABICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(pOPMAIINH, MOTYYSHHON U3 Pa3iIMYHbIX UCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTYYAEMYI0 HH(OPMAIIHIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh yCJIOBUS UX 0€30MacHOr0 MCMOIb30BaHUS B TOBCETHEBHOM KU3HU;

OPUBOAUTH TPUMEPHI BKJIAJa POCCUHCKMX M 3apyOEKHbIX Y4YEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOLIEr0 MUpa, B Pa3BUTUE TEXHUKHU H
TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM >KU3HU JUIS
obOecrieyeHusi 0€30MacHOCTM TpH  OOpalleHuu C [pubopaMd U TEXHUYECKUMU
yCTPOWCTBAMH, JJIsi COXPAaHEHUs 370pOBbsi M COOJIOJEHUS HOPM SKOJIOTMYECKOro
MOBEJACHUS B OKPYXKAIOIIEH CPELE;



paboTaTh B TpyNIE C BBIMOJHEHUEM PA3TUYHBIX COIMAIBHBIX POJIEH, MIAHUPOBATh
paboTy TPyMIbI, pAIMOHAIBHO pacpenessaTh 0053aHHOCTH U TUIAHUPOBATH JCSITEIHHOCTD B
HECTAHJIAPTHBIX CUTYalUSX, aJICKBATHO OIEHUBATh BKJIAJ KaXXJOTO U3 YYACTHUKOB I'PYHIIBI
B PEILIEHNE PacCMaTPUBAEMOM MPOOIEMBI.
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1. PUBUKA U METOJbI HAY

YHOI'O ITIO3HAH

nsA

1.1

dusuka 1 MeToabI
Hay4YHOI'O TO3HAHUSA

bubmioreka [IOK
https://m.edsoo.ru/7f
41bf72

Hroro no pazneny

W3ydyenne HaydHBIX (SMIUPHUUECKUX U
TEOPETUYECKHX ) METOI0B MIO3HAHHS OKPYKAIOIIETO
mupa. OOcyxeHre rpaHull TIPUMEHUMOCTH
(m3nueckux 3akOHOB U Teopuil. PaboTa B rpymnme no
MOJTOTOBKE KOPOTKUX COOOIIEHUH O POSIN U MECTE
(u3UKHM B HAyKe U B TPAKTUUECKOH JIEITeNILHOCTH
nrozieit. JleMoHCTpalys aHAIOTOBBIX U IIU(POBBIX
U3MEPHUTENBHBIX TPUOOPOB, KOMITBIOTEPHBIX
natankoB. OCBOEHUE OCHOBHBIX MIPUEMOB pabOTHI C
U poBoi Taboparopueii mo puznke

Pa3znen 2. MEXAHHUKA

2.1

Kunematuka

bu6mnoreka [JOK
https://m.edsoo.ru/7f
41bf72

[IpoBenenue sKcriepuMeHTa: N3yIeHHE
HEPaBHOMEPHOTO JIBU)KEHHUS C LETIbIO OTIpe/IeTIeHUS
MTHOBEHHOH CKOPOCTH; UCCIIEIOBAHUE COOTHOIICHHS
MEXKTy TYTSIMH, TPOMICHHBIMHU TEJIOM 32
MOCIIe/I0BATEIbHBIC PABHBIE IPOMEKYTKH BPEMEHH
IIPY PaBHOYCKOPEHHOM JBIDKEHUH C HAa9aJIbHON
CKOPOCTBIO, PaBHO HYIIO; N3y4EHHE IBM)KCHHUS
IIapuKa B BSI3KOH XKHUIKOCTH; U3yYCHHUE IBUKCHUS
Tela, OpONIEHHOTO TOPU30HTATBHO. OObICHCHUE
OCHOBHBIX ITPUHIIUIIOB AEHCTBUS TEXHIUECKUX
YCTPOICTB, TAKUX KaK: CIIUAOMETP, LIETHBIE U
peMEHHBIE TIepeadr ABMKEHHST; U YCIOBHIA MX
0€301acHOT0 UCTIOIH30BAHUS B TIOBCETHEBHOMN
KU3HU. Perienne pacu€THbIX 33/1a4 C SIBHO 3aIaHHON
(bm3MuecKOii MOZIENTBIO C MCIIOJb30BAaHUEM OCHOBHBIX
tdhopmyn kuHemaTku. [loctpoeHne u aHATN3
rpaduKoB 3aBUCHMOCTEH KHHEMAaTHYECKUX BETMYHH
OT BpPEMEHH ISl PABHOMEPHOTO U PABHOYCKOPEHHOTO
TpSMOJIMHEHHOTO ABMKEeHM. PacozHaBaHme
(u3nuecKuX SBJICHUI B y4€OHBIX OIBITAX U
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OKpY’KaloIeil )U3HU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JIBIKEHUE,
CBOOOJIHOE MAJICHUE TEJ, IBIYKEHHE 110 OKPY>KHOCTH.
Omnncanne MeXaHHYeCKOTO JBHKEHUS C
UCIIONIb30BaHNEM (PH3MYECKUX BEUUNH:
KOOpPAMHATA, ITyTh, IEpEMEIeHHE, CKOPOCTh,
yckopenue. Pabora B rpynnax npu rnjiaHUpOBaHHH,
MPOBEJCHUH U MHTEPIIPETALNHU PE3YJIBTATOB OIBITOB,
Y aHAJIN3€ JOTIOIHUTENBHBIX HCTOYHUKOB
MH(OpPMAIIHNH 110 TeMe

2.2

JlmHamuKka

bub6moreka [JOK
https://m.edsoo.ru/7f
41bf72

CpaBHeHHE Macc, B3aMMOJICHCTBYIOIIHX Tell.
W3y4eHne 3aBUCUMOCTH CUIIBI YIIPYTOCTH OT
nedopmannm; cpaBHEHHE CHIT TPEHUS TTOKOS,
KaueHUs U CKONbkeHUst. OOBbsICHEHHE HEBECOMOCTH.
IIpoBenenue skcriepuMeHTa: UCCIEIO0BaHUE
3aBUCHMOCTH CHJI YIIPYT'OCTH, BOSHUKAIOIINX B
MpYKHHE U Pe3NHOBOM 00pasiie, OT uX AeopMaIlum;
n3ydeHHe IBM)KEHUs OpyCcKa 10 HaKJIOHHOU
TUTOCKOCTH; MCCIIEIOBaHHUE YCIIOBUI PaBHOBECHS
TBEPAOTO TENA, UMEIOIIETO OCh BPAIICHUS.
OOBsicHeHne 0COOEHHOCTEH PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBY)KEHUS,
CBOOO/IHOTO TTa/ICHHS TEJ, ABMYKEHHS 110 OKPY)KHOCTH
Ha OCHOBE 3aKOHOB HbI0TOHA, 3aKOHA BCEMUPHOTO
TsiroTeHnsi. OOBsICHEHHE OCHOBHBIX IPHHITUIIOB
JIEUCTBUS TTOAIIMITHUKOB M X TIPAKTHYECKOTO
npuMeHeHns. OOBsICHEHUE JBIKECHUS
MCKYCCTBCHHBIX CIIyTHHUKOB. Pelenne pacuéTHbIx
3aJ1a4 ¢ SIBHO 33J1aHHOI (PU3NUECKON MOJIEINBIO C
HCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U (popMyIT
JIMHAMUKH. PacriozHaBaHye GU3NYeCKUX SBICHUN B
y4eOHBIX OIBITaX U OKPY)KAIOILEH KU3HN: MHEPIHS,
B3aMO/ICHCTBHE TeNl. AHAIN3 PU3UUECKUX
TIPOIIECCOB U SIBJIEHUH C UCITOJIb30BAHUEM 3aKOHOB U
MPUHIMIIOB: 3aKOH BceMUpHOTo Tsarotenus, I, Il u 111
3aKOHBI HpI0TOHA, MPUHINIT CYTIEPITO3ULINH CHJI,
MIPUHIIMI PaBHOIIPABHOCTH UHEPLIUAITBHBIX CUCTEM
OoTCUéTa

23

3aKOHBI COXpaHEHUS

bubmioreka [IOK

[IpoBenenue sKcIeprMenTa: H3ydeHHe abCOTIOTHO
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B MCXaHHKC

https://m.edsoo.ru/7f
41bf72

HEYNPYToro yzapa ¢ IOMOILBIO IBYX OJUHAKOBBIX
HUTSHBIX MAsITHUKOB; MICCIIEIOBAaHHE CBS3H PaOOTEHI
CHJIBI C U3MCHEHHEM MEXaHMUYECKOM SHEPTHH Tea
Ha [IPUMEPE PACTHKEHHS PE3NHOBOTO XXryTa. OreHka
aOCOJIIOTHBIX M OTHOCUTENBHBIX ITOTPEITHOCTEH
W3MEpeHuH (PU3NYeCKUX BeNW4HH. Pemenne
pacy€THBIX 3a7a4 C SIBHO 3aJJaHHOW (pH3HUYECKOM
MOJIEJNIBIO C MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
(hopMyn TMHAMHUKH U 3aKOHOB COXpaHeHus. Pemenne
Ka4yeCTBEHHBIX 337[a4 C ONOPOH Ha U3y4YEeHHBIC B
paznene «MexaHHKay 3aKOHbI, 3aKOHOMEPHOCTHU U
¢usnueckue siBneHns. Onrcanne MeXaHM4eCcKOro
JBHKEHHUS C HCIIOIb30BaHUEM (PU3UUECKUX BEIUYUH:
UMITYJbC Tea, KHHETHYECKasi SHEPIUs
MOTEeHIMaJIbHAs SHEPT s, MEXaHWIecKas padoTa,
MeXaHH4YecKas MOIIHOCTb. AHAIN3 (HU3NIECKUX
MIPOLIECCOB U SIBIIEHUH C UCTIOJIb30BaHUEM 3aKOHA
COXpaHEHMs MEXaHWYECKOH SHEPTUH, 3aKOHA
coxpaHeHus uMmyinbca. OObICHEHNE OCHOBHBIX
MIPUHLUIIOB JEUCTBHS U MPAKTUYECKOTO MPUMEHEHUS
TEXHUYECKHUX YCTPONCTB, TAKUX KaK: BOJOMET,
KONEp, NPYKUHHBII ucToser. OObsicCHeHNnE
JIBIDKEHUS paKeT ¢ OIOpOM Ha U3y4YeHHBIE
(hm3mUecKre BETMYMHBI U 3aKOHBI MEXaHHKHL.
Hcnonb3oBanue mpy NOATOTOBKE COOOIICHHH O
MIPUMEHEHHUHU 3aKOHOB MEXaHHKH COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHH JUIS TIOKCKA,
CTPYKTYPUPOBAHUS, HUHTEPIIPETALUH U
Npe/icTaBIeHus HHPOPMaIN, KPUTHIECKUH aHAIN3
noxydaemoit nHdopmanuu [IpoBeneHre KOCBEHHBIX
M3MEPEHUH, UCCIEN0BAaHUM 3aBUCUMOCTEN
(hm3MUECKUX BENWYHH, TPOBEPKA MPEATI0KEHHBIX
THIIOTE3

Wroro no pazneny 18

Paznen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJNHAMUKA

31 OCHOBBI 9
MOJIEKYJISIPHO-

bubmioreka [IOK
https://m.edsoo.ru/7f

HpOBe,[ICHI/IC OKCIICPUMCHTA: OIPCACICHUC
MacCChbl BO31yXa B KJIACCHOM KOMHATE Ha
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KHUHETUYECKON
TEOpUHU

41bf72

OCHOBE M3MepeHUl 00bEMa KOMHATHI,
JIaBJICHUS M TEMIIEPATYPhl BO3/1yXa B HEll;
HCCJIeIOBAHUE 3aBUCUMOCTH MEXIY
rapaMeTpaMH COCTOSIHUS Pa3peKEeHHOT O
ra3a. OueHka abCOMIOTHBIX U
OTHOCHUTEJIBHBIX TOTPEIIHOCTEN U3MEPEHUI
¢uznyeckux BennunH. OObsicHEHUE
OCHOBHBIX IPUHIIUIIOB JIEN CTBUAM
TepMoMeTpa U 0apoMeTpa U yCJIOBHH UX
0€30I1acCHOT 0 HCIIOJIb30BAHMUS B
MIOBCEIHEBHOM )kU3HU. Pacnio3HaBaHue
¢u3nYecKuX SBJICHUI B y4eOHBIX OIMbITAX U
OKpYyXarole )u3Hu: tuddysus,
OpoyHOBCKOE nBMkeHHE. OnucaHue
TEMNJIOBBIX SIBJIEHUH C UCIOJIb30BAaHUEM
¢u3nYecKrX BEIMYMH: JaBJICHUE Ta3a,
TEMIIEPATYpa, CPEAHSSI KHHETUYECKAS
SHEPrusl XaOTHYECKOTr 0O IBUKEHHS MOJIEKYII,
CpeIHEKBaJpaTUYHasi CKOPOCTh MOJIEKYI.
Anann3 GpU3NIECKUxX mpoIeccoB U SBICHUN
¢ ucnoyipzopanreM MKT, ra3oBbIX 3aKOHOB,
CBSI3M CPEIHEN KMHETHUYECKOW 3HEpruun
TEMJIOBOr'O JIBMXKEHUSI MOJIEKYJI C
a0COJIIOTHOM Temmeparypoii. Pemienue
pacu€THBIX 3a7a4 C SIBHO 3aJaHHOM
¢bu3nYecKoi MOJIETIBbIO C UCIIONIb30BAHUEM
ocHOBHBIX noJioxkenuit MKT, 3ak0oHOB 1
bopMyI1 MOJIEKYISAPHOU (PU3UKH.

Pabora B rpynmax npu riiaHUpPOBaHUH,
MPOBEJAEHUN U UHTEPIPETALUN PE3YJIHTATOB
OMBITOB, M AHAJIM3€ IO OJTHUTEIbHBIX
HMCTOYHUKOB MH(POPMAIIMH 110 TEME
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32

OCHOBBI
TEPMOJIMHAMHKHU

10

bu6mnoreka [JOK
https://m.edsoo.ru/7f
41bf72

[IpoBenenue 3xcnepuMeHTa: U3MEpEHUe
yACIbHOM TenaoéMKOCTH BeniecTBa. O1eHka
a0COTIOTHBIX U OTHOCHTEIBHBIX
MOrPeNTHOCTel n3MepeHnid pru3muecKknx
Benu4MH. M3yueHne mozernei napoBou
TypOUWHBI, IBUTATENIS] BHYTPEHHETO
CrOpaHusi, PEaKTUBHOT O IBUTATES.
OOBsICHEHUE TIPUHIIAIIOB JICHCTBUS U
ycIIoBUil 0€30MacCHOT0 UCIOIB30BaHUS B
MIOBCEIHEBHOM JKHU3HU JIBUTaTElIs
BHYTPEHHETO CrOpaHusi, ObITOBOTO
XOJIOIUJIbHUKA, KOHAUIIMOHEepa. Onucanue
CBOMCTB T€J U TENJIOBBIX SIBJIEHUH C
UCIOJIb30BaHUEM (PU3NYECKUX BEITHYUH:
JIaBJICHUE Ta3a, TEMIIEPATypPa, KOJIUYECTBO
TETIOTHI, BHYTPEHHSISI SHEprus, padoTa rasa.
Pemenune pacu€THbIX 3a7a4 C IBHO
3aIaHHON (PU3UYECKON MOJIEIIBIO C
WCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB M
dbopMyn MOJeKyIsIpHON (PU3UKH U
TepMOJAUHAMUKH. PerieHne kauecTBEHHBIX
3aJ1ay ¢ OIOPOI Ha U3yYEHHbIE B pa3jiesie
«MomnekymnspHas ¢usuka u
TEPMOJIMHAMMKA» 3aKOHBI, 3aKOHOMEPHOCTU
u ¢usnueckue sBueHus. Pabora B rpynmnax
[P aHAJIM3€E JOMOJHUTEIbHBIX HUCTOYHUKOB
uHdOpMaIK 10 TeMe

33

ArperaTtHbie
COCTOSIHUSA
BeniecTBa. ®a3oBEIC
Mepexo/1bl

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41bf72

[IpoBenenue 3KciepuMenHTa: U3MEpEHNE
OTHOCHUTEIBHOMN BJIAJKHOCTH BO3/yXa.
OrieHka a0COJIIOTHRIX H OTHOCHTEIBHBIX
MOrpelIHoCTel u3MepeHnit prusnuecknx
BeNMYUH. M3ydueHue CBOMCTB HACBIEHHBIX
apoB, CIIOCOOOB U3MEPEHUS BIIAYKHOCTH
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HabOnroneHue KumeHust Ipyu MOHMKEHHOM
JIaBJICHUH, HATPEBAHUS U TIaBJICHUS
KPUCTAJNIMYECKOro BeiecTBa. O0bscCHEHUE
MIPUHLIUIIOB IEUCTBUS U YCIIOBUI
0e30I1aCHOI0 MCII0JIb30BaHUS B
MOBCEIHEBHOM KU3HU TUTPOMETpA,
MICUXPOMETpa, Kajiopumerpa. M3yuenne
TEXHOJIOTUM MOJy4YEHUsI COBPEMEHHBIX
MaTepualioB, B TOM YHCJI€ HAHOMATEPHAJIOB.
Pemenune pacu€THbIX 33124 € IBHO
3aJIaHHON (PU3HUECKONU MOJENBIO C
MCII0JIb30BaHUEM YpaBHEHHUS TEIJIOBOTO
OanaHca. Pemenne kauecTBEHHBIX 3a1a4 C
ONOPOU Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HUCCKHE SIBJICHHS 110
teme. Pacnio3HaBaHue PU3NYECKUX SBIICHUM
B yU€OHBIX OMBITAX U OKPYXKAIOLIEH KU3HU:
nedopmariis TBEPABIX TeJl, HATPEBAHKUE H
OXJIAXJICHHUE TeJl, U3MEHEHHUE arperaTHbIX
COCTOSIHUM BEIECTBA M O0BSICHEHNE X HA
OCHOBE 3aKOHOB M ()OpMYJT MOJIEKYJISIPHON
¢busuku. Mcnonp3oBanue HHGOPMAIIMOHHBIX
TEXHOJIOT UM 1151 IIOMCKA,
CTPYKTYPHUPOBaHUSI, UHTEPIPETAIIUU U
NpeICTaBJICHUsI UHPOPMALIMH ITPU
MOJITOTOBKE COOOIIECHUI O TPUMEHEHUHN
3aKOHOB MOJICKYJISIPHOU (DU3UKHU U
TEPMOJUHAMUKH B TEXHUKE M TEXHOJIOTHSIX

Uroro no pazneny
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Paznen 4. JIEKTPOJAMHAMUKA

4.1 DneKTpocTaTuKa

10

bubmioreka [IOK
https://m.edsoo.ru/7f

[IpoBenenue sxkcriepuMeHTa: U3MEpEHNE
EKTPOEMKOCTH KOHAeHcaTopa. OLeHKa
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a0COJIIOTHBIX ¥ OTHOCHTEILHBIX
MOTPENIHOCTEH U3MEPEHUM (PU3NYECKUX
BeMIM4MH. 3yueHue NpuHIUNOB JEeUCTBUS
3JIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJeHcaTopa. M3yueHue npuHIHUIOB
JIEHCTBUS U YCIOBUIA 0€30MacCHOTO
MIPUMECHEHUS B TPAKTUYECKON KU3HH,
KOITMPOBAJILHOIO arapara, CTpyHHOTo
npuHTepa. PaccmoTpenne pusndeckux
OCHOBAHMH JIEKTPOCTATUYECKON 3aIUTHI U
3a3eMJICHHsI DJIEKTponpuOopoB. Pemenne
pacy€THBIX 3aJ1ay C ABHO 3aJIaHHOU
(bu3HYECKON MOJICIBIO C UCITOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJI
3JIEKTPOCTATUKU. PelieHne kauecTBEHHbIX
3a71a4 C OMOPON Ha U3YYEHHbBIEC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HUCCKHE SBJICHHS
ajeKkTpocTtaTuku. Pacnmo3naBanue
(bu3HUeCKHX SBJICHUN B YYEOHBIX OIBITAX H
OKPYXaIOIIEH KU3HH: dJICKTPU3AIIHS Tell,
B3aUMOJICH CTBHE 3aPs/I0B U OOBSICHEHUE X
Ha OCHOBE 3aKOHOB M ()OpMYJI
aeKTpocTaTuKU. OnucaHrue U3y4eHHbBIX
CBOMCTB BEIIIECTBA U DJIEKTPUUECKUX
SIBJICHUW C UCIOJIb30BaHUEM (PU3UUYECKUX
BEJIMYMH: DJICKTPUUECKUM 3apsl,
HaMpsHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
MOTEHIIUAJI, Pa3HOCTh MOTEHIIUAJIOB,
IIEKTPOEMKOCTh. AHAIIN3 (PU3NYECKUX
TIPOIIECCOB U SBJICHUM C UCIIOJIb30BAHHEM
(bu3MUECKNX 3aKOHOB: 3aKOHA COXPaHEHUS
AIIEKTPUUECKOT O 3apsia, 3akoHa KysoHa.
PaboTa B rpynmax npu aHanmse
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JIOTIOTHUTEIbHBIX UCTOYHUKOB MH(MOpPMAIIIH
U TIOATOTOBKE COOOIICHHUIA O MPOSBICHUU
3aKOHOB 3JIEKTPOCTATHUKU B OKPY’KarOLIEH
YKU3HHU U IPUMEHEHUHU UX B TEXHUKE

4.2

[TocrossHHBIN

ANEKTPUYECKUIN TOK.

Toxku B pa3n4HbIX
cpenax

12

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41bf72

[TpoBeneHue FKCIIEpUMEHTA: U3yUYEHUE
CMEIIaHHOT O COEIMHEHHUS PE3UCTOPOB;
u3mepenue J/]C uCTOUYHUKA TOKA U €ro
BHYTPEHHETO COIPOTUBIICHUS; HAOII0JeHUE
anekTponusa. Onenka adCoMIOTHBIX U
OTHOCHUTEJIBHBIX TOTPEIIHOCTEN U3MEPEHUI
busnuecknx BenmnuuH. OObICHEHNE
IIPUHIUIIOB I CTBUS U YCIOBUN
0e3011acHOr 0 NPUMEHEHUSI aMIIEpMETPa,
BOJIbTMETPA, PEOCTaTa, ICTOYHUKOB TOKA,
3JIEKTPOHArpEBATEIbHBIX U
3JIEKTPOOCBETUTENBHBIX TPUOOPOB,
TEPMOMETpa COMPOTUBIICHHS, BAKYYMHOT O
1o0J1a, TEPMUCTOPOB U (GOTOPE3UCTOPOB,
HOJYITPOBOAHUKOBBIX TNOJI0B, FaJIbBAHUKH.
Pemenne pacuéTHbIX 3a1a4 ¢ SIBHO
3a/1aHHON (PU3UYECKON MOJIETBIO C
UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(dopmyn Tembl «IlocTosHHBIH
ANEKTPUYECKUH TOK». Pacrio3HaBanue
(Gu3nUecKuX ABJICHUM B y4EOHBIX ONbITAX U
OKPY’KAIOIIEH KU3HH: DJIEKTPUUYECKAs
IPOBOJIUMOCTb, TEIIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE €N CTBUS TOKA.
AHanu3 3MeKTPUYECKUX SBICHUN U
IPOLIECCOB B IEMSAX MOCTOSHHOTO TOKA C
UCIOJIb30BaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH MOCJIE0BATEIBHOIO U
napasuieIbHOI0 COEUHEHUS POBOIHUKOB,



https://m.edsoo.ru/7f41bf72
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3akoH [[xoyns-Jlenna. Onucanue
M3YYEHHBIX CBOMCTB BEILIECTB U
3JIEKTPUYECKUX SIBIICHUH C UCIOJIb30BaHUEM
(bU3HYECKUX BEIMYUH: DJICKTPUYCCKHMA
3apsiji, CUJIa TOKa, DJIEKTPUIECKOE
HaNpsKeHUE, SJIEKTPUUYECKOE
COMPOTUBJIEHUE, PA3HOCTH MOTEHI[MAJIOB,
D]J1C, pabora Toka, MOIIHOCTh TOKA.
Hcnosb3oBanue uH(GOpMAIMOHHBIX
TEXHOJIOT UM 1151 TIOMCKA,
CTPYKTYPHUPOBaHUSI, UHTEPHPETALUU U
NpeICTaBJICHUsI HHPOPMAILIMH ITPU
MOJITOTOBKE COOOIIECHUI O TPUMEHEHUH
3aKOHOB ITIOCTOSIHHOT'O TOKA B TEXHUKE U

TEXHOJIOIuiax
Uroro no pazneny 22
Pe3zepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPO'PAMME




11 KIIACC

n/n

HaumenoBanue
pa3aesoB U TeM
NMPorpaMmabl

KoanuecTBo yacos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnyeckue
padoThI

JIEKTPOHHBIE
(uudposbIe)
oOpa3oBare/ibHbIE

pecypchbl

YV

Pa3ng

ea 1. JJIEKTPOAUHAMMUKA

1.1

MaruauTHoOE€ 1n1oJIE.
OneKTpoMarHuTHas
WHTYKITHST

11

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

[IpoBeneHue 3KcriepruMeEHTa: U3y4EHUE
MAarHUTHOTO MOJIA KATYLIKH C TOKOM;
HCCIIEAOBAaHUE JEHCTBUS IIOCTOSSHHOIO
MarHyuTa Ha paMKy C TOKOM;
HCCIICOBAHUE SIBIICHUS
3JIEKTPOMArHUTHON MHAYKIIWUU.
Ornenka aOCOJIOTHBIX U
OTHOCHUTENBHBIX MOTPELTHOCTEN
MU3MEpEeHUH (PU3NYECKUX BEIMYHH.
OOBsICHEHUE TIPUHIIMIIOB JICH CTBHS U
yCIIOBUN 0€301acHOro MpUMEHEHUs
MMOCTOSTHHBIX MarHUTOB,
3JIEKTPOMATHUTOB, 3JIEKTPOABUTATENS,
YCKOPUTEIIEH 3JIEMEHTAPHBIX YACTHIL,
HHAYKIIMOHHOM TTeuu. Pemenne
pacu€THBIX 3a71a4 Ha PUMEHEHUE
dhopmyr Tembl «MarHUTHOE TIOJIE.
DJIeKTpOMarHuTHast UHAYKIUS.
Pemenne kauecTBEHHBIX 3a/1a4 C
OMOPOW Ha U3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HUCCKHE
SIBJICHHUS TeMbl «MarHuTHOE II0JIC.
DNIeKTpOMarHuTHAsE UHIYKITUS.
Ornpenenenye HampaBJeHUs BEKTOpa
WHAYKIUH MarHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, CUJIbI AMIiepa u
cwisl Jlopenna. PacniosnaBanue
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(bu3nYecKuX SIBICHUHN B y4eOHBIX
OIbITaX U OKPY’KaIOLIEH KU3HU:
B3aHMOJCHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHas! UHYKIIHS,
JieiicTBHEe MarHUTHOTO TOJIsl Ha
MPOBOJIHUK C TOKOM U JABMXKYIIUHCS
3apsa. AHaIU3 IEKTPOMArHUTHBIX
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHA
3IIEKTPOMAarHUTHON MHAYKIIHH.
OnucaHne N3y4eHHbIX CBOMCTB
BEILECTB U AJIEKTPOMArHUTHBIX
SIBJICHUH C MCIIOJIb30BAaHUEM
(U3NYECKUX BETUYMH: HHIYKLIUS
MarHUTHOrO MoJisA, cujia Ammepa, cuia
JlopeHua, ”HAYKTUBHOCTb KaTYIIKH,
SHEPrusl dJIEKTPUUECKOro U
MarHUuTHOIO MOJER

Hroro no paszneny

11

Pazgen 2. KOJIEBAHUSA 1 BOJIHBI

2.1

MexaHu4eckue u
AJIIEKTPOMArHUTHbIEC
Koie0aHus

bubmmoreka [JOK
https://m.edsoo.ru/7f41c97¢

HccnenoBanue mapaMeTpoB
Kos1e0aTeIbHON CUCTEMBI — IEpUO/Ia,
YaCTOTHI, AMILUTUTYBI U (ha3bl
KosneOaHuit (MPy>KUHHBINA U/UITH
MaTeMaTHYECKUH MasTHHK).
HabGronenue 3aTyXxaromnmx KojaeOaHui.
HccnenoBanue CBOMCTB BBIHYKIEHHBIX
koneOanmii. HaGmonenue pe3oHanca.
[IpoBeneHue SKCIEPUMEHTA:
MCCIICIOBAaHUE 3aBUCUMOCTH TIEPHOJIa
MaJIbIX KOJIcOaHMI rpy3a Ha HUTH OT
JUTMHBI HUTH U MaCChI IPy3a;
MCCJICZIOBAHNE TIEPEMEHHOTO TOKa B
LIEMTH U3 TTOCIEA0BATEILHO
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COEIMHEHHBIX KOHJIEHCATOPa, KATyIIKU
u pe3uctopa. OneHka abCOMOTHBIX U
OTHOCHUTEJIBHBIX MO PELUIHOCTEM
U3MEpeHU (PU3NUECKUX BETUYHUH.
OObscHeHNe IPUHIUIIOB ACHCTBUS U
yclioBU# 0€301acCHOr0 MPUMEHEHHUS
AJIEKTPUYECKOT 0 3BOHKA, TeHepaTopa
MePEMEHHOT 0 TOKa, JINHUHN
aneKkTporepenay. Pemenue pacu€THbIX
3a/1a4 C SIBHO 3a/IaHHON (PU3UYECKOM
MOJIENBIO C UCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYI1,
OIUCHIBAIOIINX MEXaHUYECKHE U
AJIEKTPOMArHUTHbBIE KOJIEOaHUSI.
Onucanue MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX KoJeOaHu ¢
UCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: TIEPUOJI U YacToTa
KosiebaHuil, aMniauTyaa u ¢asa
Kosie0aHmil, 3aps U cujia TOKa B
TapMOHHUYECKUX JIEKTPOMArHUTHBIX
KosebaHusxX. PereHne kaueCTBEHHBIX
3a/1a4 ¢ OMOPOi Ha U3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONUCHIBAIOLIHE
MEXaHUYECKUE U 3JIEKTPOMArHUTHbIE
kosiebanus. Pabora B rpynnax npu
IUTAHUPOBAHUH, IPOBEACHUU U
UHTEPIPETALNN PE3YIbTATOB OIbITOB,
1 aHaJIM3€ JI0MOJHUTEIbHBIX
HCTOYHUKOB UH(OPMAIIIH 110 TEME

2.2

MexaHnyeckue u
AIEKTPOMArHUTHbIE
BOJIHBI

bu6moreka [JOK
https://m.edsoo.ru/7f41c97¢c

N3yuenune oOpazoBanus u
pacnpocTpaHeHusl MONEPEUHbIX U
MPOJ0JIbHBIX BOJIH. Habmonenue
OTpa)kE€HUS U MPEIOMIICHHUS,



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

uHTeppEepeHIUN U AUPpaKLun
MexaHudeckux BosH. HaGmonenmne
CBSI3U TPOMKOCTH 3BYKa U BBICOTBI
TOHA C aMILIMTYJI0M U YaCTOTON
KosiebaHMil, 3ByKOBOI'O PE30HAHCA.
HccnenoBanue cBONCTB
3JEKTPOMArHUTHBIX BOJIH: OTpakE€HUE,
MpeJIoMIIeHU e, TTOJISIpU3aLIHs,
nudpakuus, nHTepdepeHus.
N3yyenue ycnoBuil U3IIydeHus
AJIEKTPOMAarHUTHBIX BOJIH, B3aUMHOMN
opueHTtauu BektopoB E, B, v B
JIEKTPOMAarHuTHOU BoyHe. M3ydenue
MIPUMEHEHUS AJIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U ObITY. OObsICHEHUE
MPUHLIUIIOB AEHCTBUS U YCIOBUHI
6€e3011acHOr0 TPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YJIbTPa3ByKOBOW TMArHOCTUKU B
TEXHUKE U MEIUIINHE, pajapa,
panuonpuéMHNKA, TEIEBU30pa,
aHTeHHbI, Tenedona, CBU-neun.
Pemenue pacu€THbIX U Ka4eCTBEHHBIX
3a7a4 C ONOPOM Ha U3Y4YEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, O ChIBAIOIIUE
pacnpoCTpaHEHUE MEXAHUYECKUX U
3JEKTPOMAarHUTHBIX BOJIH.
Hcnonp3zoBanue WHPOPMALIMOHHBIX
TEXHOIOTHI IS TIOMCKa,
CTPYKTYPHUPOBAHWS, UHTEPIIPETAIIUN U
MpeICTaBICHHS HHPOPMAIINH TTPU
MOJITOTOBKE COOOIIEHU 00
KCIIOJB30BAHUM 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE. YYacTue B IUCKYCCUU




00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKpyxartotei cpenpl. Pabora B
rpynmnax mpy IiaHUPOBAaHUH,
MIPOBENICHUH Y HHTEPIPETAI[IH
PE3yIBTATOB OIBITOB, M aHAJIN3E
JOTIOJTHUTEIIBHBIX HCTOYHUKOB
nH(pOpMaIUU 10 TeMe

23

Onrrka

10

bu6moreka [JOK
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N3yyenue sBII€HUS TOJIHOTO
BHYTPEHHETO OTPaXKEHUs, €ro
IIPUMEHEHUS B CBETOBOAE. M3yueHne
MOJIeJIel MUKPOCKOIIA, TEJIECKOIIA.
[Tonyuyenue crnekTpa ¢ MOMOIIbIO
MIPU3MBI B T PPAKITUOHHON PEIIETKH.
W3mepenue nmokaszaTess peaoMIIeHUs
crekia. MccienoBanue CBOMCTB
n3o0pakenuii B muH3ax. OObsIcHeHUE
MPUHLIMIIOB ACHCTBUS U YCIOBUMI
0e30IacHOr 0 MPUMEHEHHS OYKOB,
nynbl, poToamnmapara, mpOeKIIMOHHOT O
arnmapara, MUKpOCKOIIa, TeJIECKOMa,
BOJIOKOHHOM ONTUKH, JU(PPAKIIIOHHON
pemérku, noaspounna. Pemenue
pacy€THBIX 3aJ1a4 ¢ IBHO 3aJJaHHOU
($uU3NYECKON MOZEIIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyI TeOMETPUYECKON ONTHKH.
ITocTpoenue u onucanue
M300pakeHUs, CO3/1aBaeMOr0 TUIOCKUM
3€pKaJIOM, TOHKOU JIMH30M.
Paccmorpenue npenenos
MIPUMEHUMOCTH T€OMETPUYECKON
ontuku. Pacnio3HaBanue pusnuecknx
SBJICHUM B OIBITaX U OKPYXKaIOIIEH
KU3HHU: IPAMOJIMHENHOE
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pacnpoCcTpaHeHHe CBETa, OTPAXKECHHUE,
IpesoMJIeHI e, UHTeppepeHIus,
IUdpakLys U MOJIIpU3alus CBeTa,
nucnepcus ceeta. M3ydenue ycnoBuit
HaO0JII0/IEHHUS] MaKCUMYMOB U
MUHUMYMOB B HHTep(epeHIIMOHHON
KapTUHE OT JBYX CHH(a3HbIX
KOT€pPEHTHBIX UCTOYHUKOB. Y CIIOBHE
HaOJII0/IeH NS TIaBHBIX MAaKCUMYMOB
IIPU NAJCHUHA MOHOXPOMATHYECKOT O
CBeTa Ha JU(PPAKIUOHHYIO PEILETKY.
AHann3 ONTUYECKUX SIBJICHUM C
HCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOT O pacpoOCTpaHEeHUs
CBETA, 3aKOHBI OTPa’KEHHsI CBETA,
3aKOHBI IIPEJIIOMJICHUS CBETA.
OnuncaHne ONTUYECKUX SIBJICHUH C
UCMOJIb30BaHUEM (PU3UUECKUX
BENMYHH: (POKYCHOE PACCTOSTHUE U
OTITHYECKAs CUJIa JIMH3bI

Hroro no pasnemy 24

Paznen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

Pemenune kauecTBEeHHBIX 3a1a4 C
OIMOPOH Ha M3YYEHHBIE IMOCTYJIATHI
CTO. Ucnons3oBanue

. WH(POPMAIMOHHBIX TEXHOJIOTUHN IS
OcCHOBBI crielaabHON

31 TeopH 4 1 bubmmoreka [JOK IIOUCKA, CTPYKTYPUPOBAHNUA,

https://m.edsoo.ru/7f41c97¢c WHTEPIIPETALUHU U IIPEACTABICHUS

OTHOCHUTEIBHOCTH
nH(OpPMAIUHU TPU TIOATOTOBKE

CoO0O0IIeHHH 0 rpaHHIIax
MPUMEHUMOCTH KJIaCCHYECKOU
mexaHuku 1 ocHosax CTO
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HUroro no pasnery

Paznen 4. KBAHTOBAS ®U

3UKA

4.1

DeMeHThI KBAHTOBOU
ONTUKH

bubmuoreka IIOK
https://m.edsoo.ru/7f41c97¢c

Hab6mronenune ¢potorddexra Ha
YCTAHOBKE C IMHKOBOM MJIACTUHOM.
HccnenoBanue 3aKkOHOB BHEIIHETO
doTordpdekta. OOBSICHEHHE OCHOBHBIX
MPUHIUIIOB JICUCTBUS TEXHUUECKUX
YCTPOMCTB, TAKHX KaK: (POTOIIEMEHT,
dboTomaTumK, colHeuHas OaTapes,
CBETOAMO/; ¥ YCIOBUI UX 0€30MacHOro
MIPUMEHEHUS B TPAKTUYECKON KU3ZHH.
Pemenue pacuétHbixX 3a/1a4 ¢ IBHO
3aIaHHON (PM3HYECKOM MOJIEIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dhopMys1 KBaHTOBOM ONTHKHU. PemeHue
KAa4eCTBEHHBIX 3a/Ja4 C OIIOPOH Ha
M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM ONTUKU. PacniozHaBaHne
(U3NYECKUX SIBJICHUH B y4EOHBIX
OIbITax: GOTORIEKTpUUECKUN 3P (DeKT,
CBETOBOE JaBiieHue. Onucanue
M3Y4YEHHBIX KBAaHTOBBIX SIBIICHUN U
MIPOLIECCOB € UCMOJIb30BAaHUEM
(pM3UYECKUX BEJIUYUH: CKOPOCTh
ANIEKTPOMArHUTHBIX BOJIH, JJINHA
BOJIHBI ¥ 4aCTOTa CBETA, YHEPTUA U
UMIyJbC GOTOHA

4.2

Ctpoenue atoma

bu6moreka [JOK
https://m.edsoo.ru/7f41c97¢c

N3yuyenue monenu omnbita Pesepdopaa.
[IpoBenenue 3xcriepuMenTa o
HAOJIOICHUIO INHEHYATOr O CIIEKTpa.
OreHka aOCOIOTHBIX H
OTHOCHTEIBHBIX TTOTPEITHOCTEH
U3MEepeHUN (PU3NIECKUX BEITHMYHH.
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N3yuyenune monenu aroma: TomcoHa,
IUTaHETapHOM Mozeny aToMa, MOJEIH
atoma bopa. 3yuenue cnektpa
YpOBHE# 3HEpPruu aToMa BO0pOAa.
OObscHEeHNe IPUHITUIIOB JeHCTBUS U
yclioBU# 0€301acCHOr0 MPUMEHEHHUS
CIIEKTPOCKOIIa, Ja3epa, KBAaHTOBOT'O
KOMIIbIOTepa. Perienrne kauecTBEHHBIX
3a/1a4 ¢ OMOpPOil Ha U3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pru3nyecKue
ABJIeHHs 110 TeMe «CTpoeHue aToMay.
Pacno3snaBanue pusnueckux sSBICHUM
B y4eOHBIX ONbITaX: BOSHUKHOBEHUE
JIMHEN4aTOoro CIEeKTPa U3JIy4eHHUS.
AHaiu3 KBaHTOBBIX ITPOLIECCOB U
SIBJICHUH C UCIIOIb30BAaHUEM
noctynatos bopa

4.3

ATOMHOE A11po

bu6moreka [IOK
https://m.edsoo.ru/7f41c97¢c

N3yuenne skCiepuMeHTOB,
JIOKa3bIBAIOIUX CJIOKHOCTb CTPOEHUS
aToMHoOro anpa. McciegoBanue
TPEKOB YaCTHII (110 TOTOBBIM
doTorpadusm). Mzyduenue sipepHbIX
CHJI, SIIEPHBIX PEaKIUil CHHTE3a U
pacraja, TepMOSIEPHOIO0 CUHTE3A.
H3ydyeHne HyKJIOHHOW MOJIENH sijjpa
I'eiizenOepra-MiBanenko. OObICHEHHE
YCTPOICTBA U IPUMEHEHUS JO3UMETPA,
KaMmepbl BuiibcoHa, siIepHOro
peakTopa, aToMHOMi 00MOBI. Pemenue
3a7a4 C OIOPOM Ha MOJIy4EHHBIE
3HaHHUS, B T.4. O 3apsiie ¥ MACCOBOM
yucie sapa. Pacno3snaBanue
(U3NYECKUX SBJICHUH B y4eOHBIX
OIBITAX U B OKPYXKAIOLIEH )KU3HU:
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€CTECTBEHHAs! U UCKYCCTBEHHAas
pannoakTUBHOCTb. Onucanue
KBaHTOBBIX SIBJICHUH U IIPOLIECCOB C
UCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: MIEPUOJ MOy pacIaa,
SHEPrusl CBSI3U aTOMHBIX SAep, NeHeKT
Macchl sapa. AHaIM3 IPOLECCOB U
SIBIICHU C MCIOJIb30BAaHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPaHEHMS
JIEKTPUYECKOr 0 3apsifa, 3aKOH
COXPaHEHHs MacCOBOI'0 YHCIIA,
noctynatel bopa, 3akoH
PaaMoOaKTUBHOIO pacnana. Y4yacTue B
paboTe Kpyriioro croJia
«DyHIaMeHTalbHbIE B3aUMO/ECHCTBUS.
EnuncrBO u3nueckoif KapTUHBI
Mupa». Mcrionb3zoBanue
MH(OPMAITMOHHBIX TEXHOJIOT M 15
MOUCKA, CTPYKTYPUPOBaHMUS,
MHTEPIpeTalny U MPeACTaBIeHUS
uH(pOpMaIU MPU MOATOTOBKE
cOO0O01IeH O MPUMEHEHUH 3aKOHOB
KBAHTOBOM (PU3MKU B TEXHHKE U
TEXHOJIOTHSIX, SKOJOTMUECKUX
aCIEKTax sEPHON SHEPreTUKH

Wroro no paznemy 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3NKHU

DNIeMEHTHI
5.1 aCTPOHOMHHU U 7 1
acTpopU3uKU

bu6moreka [JOK
https://m.edsoo.ru/7f41c97¢

IToaroroBka cooO1enuii 00 3tamnax
pa3BUTHUS ACTPOHOMHUH, O TTPUKIIATHOM
U MUPOBO33PEHUYECKOM 3HAUYEHUU
ACTPOHOMMH, O METO/AAX MOTYyUECHUS
HAay4YHBIX aCTPOHOMHUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM



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

acTpoHOMUU. M3ydeHne COBpEMEHHBIX
IIPEICTABJICHUN O IIPOUCXOKICHUU U
sposoniuu CosnHua u 38€31. M3ydenue
TUIOB rAJIAKTUK, paIUOTalaKTHK U
KBa3apoB. M3yueHue nIBUxKEHUS
HEOECHBIX Tell, 3BOJIOIUY 3BE3] U
Bcenennoii, mpoiieccos,
MPOUCXOJAIINX B 3BE3/1aX, B 3BE3AHBIX
CUCTEMaX, B MEKTaJaKTUYECKOH cpefie,
MacImTabHON CTPYKTYphl BceneHHOI.
OObsicHeHue pacimpeHus: BeenenHoun
Ha OCHOBE 3aKoHa Xa0obua.
[ToaroToBka kK 00CyKIEHUIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMHUH.
[IpoBenenne HabmoeHUH
HEBOOPYKEHHBIM I'J1a30M C
KCIIOJIb30BAaHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUH JJIs1 OTIpeleIeHUS
MOJIOKEHUST HEOECHBIX 0O0BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3usa CeBepHOro noiyuapus u
spkue 3BE31bl. [IpoBenenue
HaOJIOJICHUH B TenecKor JIyHbI,
mnaner, Mneusoro [Iyru. Yuacrue B
JUCKYCCUU O HEpPELIEHHBIX podiemMax

ACTPOHOMHH
Uroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
Ydactue B IUCKYCCUU O POTH (PU3HKHU
M aCTPOHOMMH B pa3JIMYHBIX chepax
6.1 Obobmaromee 4 bubmorexa IOK eSITeI:J)'H)HOCTI/I quP;OBeKa ITo lfl())TF())BKa
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97¢ g oA

cooO01reHuit o mecte HpU3NYECKOi
KapTUHBI MHpa B PSITY COBPEMEHHBIX



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

MPEACTABICHUN O MPUPOJIE.
BrimonHenne yueOHBIX 3aJaHUM,
JEMOHCTPUPYIOLIMX OCBOECHUE
OCHOBHBIX MOHATHH, PU3HUECKUX
BEJIMYUH U 3aKOHOB Kypca (pusuku 10—

11 knaccos
Hroro mo pazueny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Mara undposBbie
Tema ypoka Konrpouabnsie | IIpakTnyeckue
n/n Bceero U3YYCHUS oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
. ®usuka — Hayka o npupoae. Hayunsie 1 bubmotexa [JOK
METO/BI IO3HAHUS OKPYXKAIOILIEro MUpa https://m.edsoo.ru/ff0c32e2
Pone 1 mecTo pu3uku B popMHUpPOBaAHUHT
2 COBpEMEHHOM Ea HOHU K(E. EI/IHIi MHpa, B 1 bubmorexa TIOK
P o i P \,p ’ https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOM eI TEIIbHOCTH IO eH
Mexannueckoe nBmkeHne. OTHOCUTEITbHOCTD
3 €XaHUICCKOT O e IIepememenne 1 bubmorexa [OK
MEXaHUYECKOr O IBHKEHMS. M HHE,
A peMett https:/m.edsoo.ru/f0c3508
CKOpPOCTb, YCKOpPEHHUE
4 PaBHOMEpHOE NPAMOJIMHEHHOE IBHKECHH E 1 bubmmorexa HOK
pros TP A https:/m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEITHOE | bubmmoreka LIOK
JBHIKCHHUEC https://m.edsoo.ru/ff0c372¢
6 CBoOonHOe najieHne. Y CKOpeHue | bubmuotexa [JOK
CBOOOIHOrO najgcHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe aBuxenue. J[Buxenue | bu6mmoreka [JOK
MaTEPUAIILHON TOYKH MO OKPYXKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHuMn otHOCHTENBHOCTH ["anmies.
8 HMuepruanbHbie CUCTEMEBI oTcueTa. I1epBbIi 1 bubmorera TIOK
pu - HeP https://m.edsoo.ru/ff0c3be8
3aKkoH HproToHa
Macca Tema. Cuna. IIpuHIIHI CyIIEpIIO3UITUHN
9 cu1. Bropoii 3aKkoH HII))IOTOHa Il}J/'Iﬂ ’ 1 bubmorexa OK
' P . https://m.edsoo.ru/ff0c3be8
MaTepHAIbHON TOUKH
10 Tperuii 3akoH HeroTOHA 1151 MaTepUaIbHBIX 1 bu6moreka [JOK
TOYEK https://m.edsoo.ru/ff0c3bed
3akoH BCeMUpHOro tarorenus. Cuina bubmmoreka [IOK

11

TSAKECTH. HepBaﬂ KOCMHYCCKasl CKOPOCTDb

https://m.edsoo.ru/ff0c3d00
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bubmioreka [IOK

12 Cwiia octu. 3akoH I'yka. Bec Tena
yupyr y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent rpenus. Cuna
13 bubmmorexa [IOK
COIIPOTHUBJICHUS TIPH JIBM>KCHUH Tella B
P P https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH HJTH Ta3e
[TocTynarenpHo€E U BpalaTeabHOE IBHKEHUE
14 a0CoJIIOTHO TBEPAOro Tena. MOMEHT CHUIBI. bubmoteka IJOK
[1neqo cunbl. Y ciioBUsI paBHOBECUS TBEPIOTIO https://m.edsoo.ru/ff0c41a6
Tena
HMnynbc MaTepUasbHOM TOYKH, CUCTEMBI
15 MaTepHalIbHbIX TOYeK. IMIybc cuiibl. 3aKoH bubmmorexa [IOK
COXpaHEHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
PaGoTa u momaOCTh cuibl. Kunernueckas
. bubmotexa [JOK
16 SHEprusi MaTepuaabHoil Touku. Teopema 00
. https://m.edsoo.ru/ff0c4502
M3MEHEHUHU KHHETUYECKOW dHEPruun
[TorennuanbHas 3Heprus. [loTeHImanbHas
17 SHEPrus ynpyro aeGopmMupoBaHHOM bubmmorexa [IOK
npyxuHsl. [loTeHnnanpHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3M TOBEPXHOCTH 3eMJIN
[TorennuanbHbIe U HEMOTEHIIMAIbHBIEC CUJIBI.
CBs13b pabOTHI HEMOTEHIIHAIBHBIX CHUJI C
. bu6moreka [JOK
18 MU3MEHEHUEM MEXaHUYECKOU DHEPruun
https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHU4YECKOU SHEPruu
JlabopaTtopHas pabota «ccnenoBanue cBsizu
19 pabOoTHI CHIIBI C U3MEHEHUEM MEXaHUIEeCKOU
SHEPrUH TeNa Ha IPUMEPE PACTAKEHUS
PE3UHOBOTO KT'yTa»
KontponeHas pabora no reme «KunemaTuka.
bu6mmoreka [JOK
20 JlnHamuKka. 3aKOHBI COXpPaHEHUS B

MCXaHUKE»

https://m.edsoo.ru/ff0c4b74
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OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-

21 KUHETUYECKOW Teopuu. bpoyHOBCKOE bu6mmorexa [IOK
puH. BPOy https://m.edsoo.ru/ff0c4dc2
neuxenue. Juddysus
XapakTep ABUKEHUS U B3aUMOJIEUCTBUS
22 yacTull Bemiectsa. Mojien CTpOEHUsI ra3oB,
JKUAKOCTEN U TBEPABIX TEN
3 Macca monekyin. KonnuecTBo BeliecTsa.
ITocrossHHas ABoranpo
4 Tennosoe paBHOBecue. Temneparypa u €€
n3mepenue. lllkana remneparyp Llenbcus
)5 Nneanpubiii a3 B MKT. OcHOoBHOE bu6moreka [JOK
ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AbconroTHas TeMIepaTypa Kak Mepa CpeaHei
26 KMHETUYECKOU 3HE I]i)I/II/Iy,Z]i)BI/I)KeHI/IﬂpMOerK 1 bubmmorera [IOK
P . i https://m.edsoo.ru/ff0c511e
YpaBuenune MenieneeBa-Kianeiipona
27 3akon JlaneToHA. ['a30BBIE 3aKOHBI
JlabGopaTopHas padora «VccinenoBanue
28 3aBUCUMOCTH MEXIY IapaMmeTpaMu
COCTOSIHUSI pa3peKEHHOT O ra3a
29 N3omnporieccrl B aeanbHOM Tra3e U Uux bu6mmoreka [JOK
rpadudeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHH:s 9HEprus TepMOAUHAMUYECKON
30 CHCTEMBI U CIIOCOOBI €€ N3MEHCHHUSI. bu6moreka [JOK
KomuuectBo tennoTs! 1 padota. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJHOATOMHOI'O H/I€AJIbHOIO ra3a
31 Buael Teronepenauun butmmorexa [IOK
P https://m.edsoo.ru/ff0c5¢c36
VYienbHag TENII0EMKOCTD BEIIECTBA.
bubmioreka [IOK
32 KosmmuecTBo TermnoTel npu Tensonepenaye.
. https://m.edsoo.ru/ff0c5¢c36
AnunabaTHBIN TIPOIIECC
13 [lepBblii 3aKOH TEPMOJIMHAMMKHU U €70 bubmmoreka [IOK

MPUMCHCHHUC K U30IIpoecCaM

https://m.edsoo.ru/ffOc5efc
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34 HeobpatuMocTs pol1ieccoB B pUpo/IE. bubmuotexa [JOK
Bropoli 3aKk0H TEpMOJUHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Mpunuun aevictBus u KITJ[ TernnoBoi bubmoteka IJOK
MAalIvHBI https://m.edsoo.ru/ff0c600a
36 Iuxn Kapuo u ero KI1J|
37 DKOJIOrHYeCKHE MPOOJIeMbI TEIIOHEPreTUKU
13 O6o0maromuii ypok «MoseKkyisipHast bubmotexa [JOK
¢uzuka. OCHOBBI TEPMOJAUHAMUKI) https://m.edsoo.ru/ff0c6938
KonTponsHas pabora o reme
39 «MOJfCKyJ'I}Iszﬂ ¢uzuka. OCHOBBI bubmioreia LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»
40 [TapooGpa3oBaHue U KOH/IEHCALIUA. bu6mmorexa IIOK
Ucnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCUTEIbHAS BJIAXKHOCTh bubmoteka IJOK
Bo3yxa. HachlleHHsbli nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannmueckue u
4 aMmopdHbIe Teraa. AHU30TPOIHUS CBOMCTB bubmotexa [JOK
KpucTtauioB. JKuakne KpucTasibl. https://m.edsoo.ru/ff0c6510
CoBpeMeHHbIE MaTePHUAITbI
43 IInaBneHue u KpuCTAIIM3ALMA. Y IeIbHAsS bubmmorexa LIOK
tenyoTa nnasieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 YpaBHeHue TerIoBoro OamaHca hitps://m.cdsoo.ru/ff0c6820
45 DnekTpu3anus Tei. IIEKTPUUECKUM 3apsil. bubmuorexa [IOK
JBa BuJla 3NEKTPUUECKUX 3apsi/I0B https://m.edsoo.ru/ff0c6bcc
[IpoBOgHUKH, TUITEKTPUKU U
46 H(fJ'IyHPOBOI[HI/IKI/I. 3aK(le COXpaHEHUs bubmioreia LTOK
https://m.edsoo.ru/ff0c6bec
AJIEKTPUY ECKOT0 3apsiia
47 B3aumoneiictBue 3apsaoB. 3akon Kynona. bu6moreka [JOK
TodeuHblil 2JIEKTPUUECKUN 3apsT https://m.edsoo.ru/ff0c6ced
43 Hanps:k€HHOCTD 3JIEKTPUYECKOTO MOJIS. bubmmoreka [IOK

[IpuHIMI Cynepno3uLIUK 3IEKTPHUYECKUX

https://m.edsoo.ru/ff0c6df2
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nosiell. JInHuM HanpsKEHHOCTH

49

PaboTa cuit 2JIeKTpOCTaTUYECKOTO TTOJIA.
ITorennmnan. PasHoCTE ITOTEHIINAIOB

bub6mmnoreka [JOK
https://m.edsoo.ru/ff0c6100

50

HpOBOl[HI/IKI/I " JUDJICKTPHUKU B
SJICKTPOCTATHYCCKOM II0JIC.
I[I/ISJ'IGKTPI/I‘—IGCK&SI IMPOHUITACMOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

51

Onekrpoémkocts. KonaeHcarop

bu6moreka [JOK
https://m.edsoo.ru/ff0c7126

52

ONeKTPOEMKOCTBD IJIOCKOI0 KOHAEHCATOPA.
OHeprus 3apsLKEHHOI0 KOHIeHcaTopa

bubmioreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHas pabora "M3mepenue
AIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpuHUMD AEWCTBUS U TPUMEHEHHE
KOH/JIEHCATOPOB, KOMUPOBAJIBHOIO anmnapara,
CTPYHHOIO IPUHTEPA. DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE DIIEKTPOIprOOPOB

55

DNEKTPUUYECKUH TOK, YCIIOBUS €T0
cymecrBoBanus. [loctosHHbIM TOK. CHna
toka. Hampsokenne. ConpoTuBienre. 3akoH
Oma i1 yyacTka 1enu

56

[TocnenoBartenbHOE, NapaiesIbHOE,
CMEILIAaHHOE COEIMHEHUE TPOBOIHUKOB.
JlaGoparopHas pabota «3yuenue
CMEILIAaHHOT' O COEIMHEHNUS PE3UCTOPOB)

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

57

PaboTa 1 MOIIHOCTH 3IEKTPHUUECKOT0 TOKA.
3akoH [[xoyns-Jlenma

bu6mnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa /1715 MOJHOM (3aMKHYTOM)

ekTprdeckoi nenu. Koporkoe 3ambikaHue.

JlabopaTopnas pabora «M3mepenue I/[C
HNCTOYHHKA TOKa 1 €ro BHYTPEHHCT O
COITPOTHUBJICHU S

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

59

ONeKTpOHHAs MPOBOJUMOCTb TBEPABIX



https://m.edsoo.ru/ff0c6f00
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METaJIOB. 3aBUCUMOCTb COIPOTHBIICHHUS
METAJUIOB OT TEMIIEPATYpBbI.

CBepXmpoBOIUMOCTh
60 DnekTpudyecKkuil Tok B Bakyyme. CBoiicTBa |
AJIEKTPOHHBIX MTyYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAS 1
. bubmotexa [JOK
61 IIpUMECHasi IPOBOAUMOCTb. CBOMCTBA p—n- 1
https://m.edsoo.ru/ff0c84ae
nepexoxa. [ToxynmpoBoTHUKOBBIE TPUOOPHI
DIIEKTPUIECKUN TOK B paCTBOpax U
2 pacriaBax 3J€KTPOJIMTOB. 1 bubmmorexa [IOK
DJIEKTPOJIMTHYECKAS T CCOLIMAIIS. https://m.edsoo.ru/ff0c82ba
DJIeKTPOIIN3
DIIEKTpUYECKUN TOK B rasax.
. . bu6mmoreka [JOK
63 CaMOCTOSITEIbHBIN U HECAMOCTOSITEbH b1 1
https://m.edsoo.ru/ff0c84ae
paspsia. Momnnus. [1nazma
DnexTpuyecKue mpudOopsl U yCTPOUCTBA U HX
64 1| aKTIfHGCKOG 1| IfMeHEHI/Ie };'I IZualzma 1 bubmmorera [IOK
P P P https://m.edsoo.r/ff0c86fc
TEXHUKH 0€30MacHOCTH
bu6mmoreka [JOK
65 0606 i 6) 1
OPHIAIOTIHI YOI (HICKTPOANHAMIID https://m.edsoo.ru/ff0c88be
KonrtponwsHas paborta o teme
66 «nekTpoctatuka. [locTosHHBII | bubmmorexa [IOK
3JIEKTPUYECKUN TOK. TOKH B pa3InUHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblii ypok. KontponbHas paborta no | bubmuorexa LIOK
Teme "DneKkTpoauHaMuKa” https://m.edsoo.ru/ff0c8c56
68 PesepBHbIl ypok. O000IMAOIIHI YPOK 1O 1 bubmoteka IJOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIIACC

KounuecrBo yacos JIEKTPOHHBIE
Ne Jara nudpossie
Tema ypoka Kontpoasubie | IIpakTudeckue
n/n Bcero U3yYeHUst oOpa3oBare/bHbIE
padoThI padoTHhI
pecypcsl
[TocTrosiHHBIE MATHUTBI U X
B3aumojielictBue. MaruutHoe nojue. Bektop | bubmotexa [JOK
MarHUTHOW UHAYKUUHU. JINHUU MarHUTHOU https://m.edsoo.ru/ff0c9778
UHIYKIUU
MaruuTHOE€ 10JI€ TPOBOAHUKA C TOKOM.
. bu6moreka [JOK
OmneiT Dpcrena. Bzaumoneiicteue 1
https://m.edsoo.ru/ff0c98fe
IPOBOJHUKOB C TOKOM
Jlabopatopnas padora «13yuenue | ! bubmmorexa [IOK
MarHHUTHOIO ITOJIA KATYILIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBE MarHUTHOI'O MOJIsl HA TPOBOJIHUK C
tokoM. Cuna Amnepa. JlabopaTopHas pabora | | bubmoteka IJOK
«HccnenoBanue aeiiCTBUS IIOCTOSIHHOT'O https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBrE MAarHUTHOTO TIOJIS HA
bu6mmoreka [JOK
JBIOKYIIYIOCS 3apsKeHHYH0 yactuily. Cuna 1
https://m.edsoo.ru/ff0c9df4
Jlopennia. Pabora cuiel JIopenna
OnextpomarauTHas uHAyKuus. [ToTok
BEKTOpa MarHUTHOW MHAYyKIuU. D/C |
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuu Papanes
JlabopaTopHas padora «VccnenoBanue | | bubmmorexa [IOK

SABJICHU A 3HCKTpOMaFHHTHOﬁ HHAYKIOUHU»

https://m.edsoo.ru/ffOcalS0
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NHayKTUBHOCTE. SIBlIECHME CAMOMHIYKIIUH.
OJ1C caMOMHIYKIIMU. DHEPTUsi MAarHUTHOTO
TOJIsI KaTYIIKK C TOKOM. DJIEKTPOMarHUuTHOE
mnone

bu6moreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpolcTBa U X IPUMEHEHUE:

MOCTOSAHHBIC MAI'HUTBI, 9JICKTPOMAI'HUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN
QJICMCHTAPHBIX YaCTHI, MHIYKIIHOHHAA I[1€Yb

10

O600maromuit ypok «MarauTHoe 1mosie.
DeKTpOMarHuTHasI MHAYKIUS

bubmioreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponwsnas pabora no teme «MaruutHoe
noJie. DIEeKTPOMarHuTHAS HHITYKITUSD)

bu6mnoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBO00OOIHBIE MEXAaHUYECKHAE KOJICOAHHUS.
IapMonunueckue koeOaHus. Y paBHEHUE
rapMoHU4ecKux kKosnebanwuii. [IpeBpamenue
SHEPruu

bu6moreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota «lccnenoBanue
3aBUCUMOCTH TMTEPUO/Ia MAJIBIX KOJICOaHU I
rpy3a Ha HUTH OT JIJTMHBI HUTH U MacChl
rpy3a»

14

KonebatenbHblit koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIEOAHUSI B U/1€AIbHOM
KOJIE0ATEIbHOM KOHTYpE. AHAJIOIHsI MEXAY
MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
KoJeOaHUAMU

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

15

®opmysia TomcoHa. 3aKOH COXPaHEHHUS
SHEPTUU B UJICATHHOM KOJICOATEThHOM
KOHTYpE

bu6moreka [JOK
https://m.edsoo.ru/ff0cb9c4
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HpeﬂCTaBHeHI/IC 0 3aTyXarmux KOJIEOaHHSX.
BLIHy)KI[eHHLIC MeXaHHYeCKHe KoJIeOaHusl.

bu6mmnoreka [JOK

16 Pe3onanc. BeiHyX1eHHbIE https://m.edsoo.ru/ffOcbb86
ANIEKTPOMArHUTHBIE KOJIEOaAHUS
IlepemenHbIi TOK. CHHYCOUJAJIBHBIN
17 TepeMEHHBIN TOK. MOIHOCTh IEPEMEHHOT0 bubmoteka IJOK
TOKa. AMIITUTYTHOE U JIEUCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAUYEHUE CUJIBI TOKA U HAIPSHKEHUS
18 Tpanchopmatop. [IpousBoacTBo, nepeaaya u
notpelaeHne HIeKTPUIECKON IHEPTrUU
YCTpONCTBO U IPAKTUYECKOE IPUMEHEHUE
19 3JIEKTPUYECKOT O 3BOHKA, T€HEPaTOpa bubmorexa [OK
. https://m.edsoo.ru/ffOcc324
MEPEMEHHOr 0 TOKA, JMHUW 3JIEKTpoIepeayd
DKOJIOTUYECKUE PUCKH NPU TTPOU3BOICTBE
20 anekTposHepruu. KynpTypa ucrnoab30BaHus
AJIEKTPOIHEPTUHU B ITOBCEIHEBHOM KU3HU
MexaHn4ecKue BOJHBI, YCIOBUS
pacnipoctpanenus. [lepuoa. Ckopocthb bubmotexa [JOK
21 pacupoCTpaHEHUs U JUIMHA BOJIHEI. https://m.edsoo.ru/ffOcca54
[TonepeuHble v MPOTOIBHBIE BOJIHBI
2 3Byk. CkopocTh 3ByKa. [ pOMKOCTB 3ByKa. bubmmorexa [IOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
3 DJIEKTPOMarHUTHBIE BOJHBI, KX CBOMCTBA U bubmorexa [JOK
ckopocTs. IlIkana 37eKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUMIIBI paAOCBSA3U U TEJEBUICHUS.
PazButue cpencts cBsizu. Paguonokarust
25 KonTtponbhas pabora «KonebaHust 1 BOJHBI» butmmorexa [IOK
https://m.edsoo.ru/ff0cc6f8
26 IIpsimonuHeitHOE pacpoCTpaHEHUE CBETA B bubmoteka IJOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

OIHOpPOAHOM cpene. TodeuHblil UCTOUHUK
ceeta. JIyu cBeta

https://m.edsoo.ru/ff0cd350

Otpaxkenue cBeTa. 3aKOHbI OTPaKEHUS

27 cseta. [locrpoenue n3odpaxeHu i OCKO Bubmmorexa [OK
BETA. TPOEHHE U HUU B 1111 M
P P https://m.edsoo.ru/ff0cd4e0
3epKaiie
[Ipenomnenue ceera. [losHOE BHyTpEeHHEE
. bubmotexa [JOK
28 oTpaxenue. [IpenensHbIi yroa HOaHOro
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEHUS
29 JlaGopaTtopHas pabora «M3mepenue bubmmorexa LIOK
IIOKa3aTeNsd IPEJIOMIIEHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
Jlunzel. [Toctpoenue n300paxeHUi B JIMH3E.
N bu6moreka [JOK
30 ®opMmyna TOHKOH JIMH3bI. YBEIUUEHUE
https://m.edsoo.ru/ffOcddle
JIMH3bI
31 JlabopaTopnas pabora «VccnenoBanue
CBOMCTB N300 PAKEHUI B JIMH3aX)
Hucnepcus ceeta. CIOXKHBINA cOCTaB 0e10ro
32 ceta. L[Ber. JlabopaTopHas pabora
«Halmonenue aucrepcun cBeTay»
3 Wnrepdepennus ceera. udpakuus ceera. bubmmotexa [IOK
JudpakunoHHas penéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubmuorexa [JOK
ITonsipu3zanus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTHueckue npudopsl U yCTPONWCTBA U
yCIJIOBUS UX 0€30M1aCHOr0 MPUMEHEHUS
['paHuLIbl NPUMEHUMOCTH KJIaCCUYECKOU
. bu6moreka [JOK
36 Mexanuku. [locTynaTel cienuaibHON TEOpUn
https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTHU
37 OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. bubmotexa [JOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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

3aMeI[J'IeHI/Ie BPEMCHH U COKpAICHUEC AJIMHBI

https://m.edsoo.ru/ffOcfa42

OHeprusi U UMILYJIbC PEITUBUCTCKON

bu6mmoreka [JOK

38 yacTullbl. CBsI3b MacChl C SHEPrUen u hitps://m.cdsoo.r/f0cfc68
HMITYJIbCOM. DHEPrus MOKOos
39 Kontponbshas padora «Ontrka. OCHOBbI bu6mmoreka LIOK
CrienMaabHONU TEOPUH OTHOCUTEIBHOCTU» https://m.edsoo.ru/ff0cf610
®oronbl. Popmyina [Inanka. DHeprus u bubmmorexa LIOK
40
UMIynbC (OTOHA https://m.edsoo.ru/ff0cfe16
A1 OTtkpeiTHE U UccienoBanue porodrddexra. bubmotexa [JOK
Onbitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl porordPekra. YpaBHeHHE
42 SﬁHmTegI)Ha iq)q)omaq)(;@)ema «Kpacnas bubmioreia LIOK
g F AP https://m.edsoo.ru/ff0d015¢e
rpanunay ¢poroddpdexra
43 Hasnenue ceera. Onbitel [1. H. JleOenera. bubmoteka IJOK
XHUMHWYECKOE ICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckne ycTporuCTBa M MPAKTHYECKOE
44 npuMeHeHue: (OTodTEeMEHT, (POTONATIUK,
CoJTHEeUHas OaTapesi, CBETOIUO
45 Pemenne 3aymay mo reme «J1eMEHTHI bu6moreka [JOK
KBaHTOBOW ONTHUKH» https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnbITH
46 Pe3Ie[ (dbopaa o paccesHUIO 0-4acTu bubmnorexa [OK
peopAatiop t https://m.edsoo.ru/ff0d091a
[InanerapHast monenp aToMa
bu6mnoreka [JOK
47 IT b
OCTYRaTH bopa https://m.edsoo.ru/ff0dOafa
Hznydyenue u noriomieHre (OTOHOB MpH
e werie ¢ P Bummorexa IJOK
48 IIEPEXO/I€ aTOMA C OJHOI'O YPOBHS 3HEPIUU

Ha Apyroi. Buael cnekTpos

https://m.edsoo.ru/ff0dOafa
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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

49

Bonnossle cBoiicTBa yacTtull. BolHEI e
bpoiins. KopryckynspHo-BOJTHOBO#M
nyann3M. CHOHTaHHOE U BBIHYKJEHHOE
W3JIy4YEHUE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0dOca8

50

OTKpbITHE paTMOaKTUBHOCTU. OMBITHI
Pesepdopaa mo onpeneneHuio coctaBa
PaaOaKTUBHOIO U3JTy4CHHS

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

51

CaoiicTBa anbda-, 6eTa-, raMMa-u3JIydeHusl.
BnusiHue painoaKTHBHOCTH HA KHBBIC
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEWTpOHA. V30TONBI.
Anbda-pacnag. DIEKTPOHHBIN U
MO3UTPOHHBIN Oeta-pacnaj. ['amma-
U3IydeHue

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

53

DHeprusi CBsI3U HYKJIOHOB B sipe. SnepHble
peakmuu. SAnepnsiii peaktop. [IpoGnemsl,
MIEPCIIEKTUBBI, YKOJIOIMYECKUE aCTIEKThI
SIIEPHON SHEPIreTUKHU

bu6moreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUIbl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOII0JEHUS U
pETUCTPALUU AJIEMEHTAPHBIX YACTHULI.
Kpyrieiii cron «PyHaamMeHTalIbHbIE
B3auMojielicTBus. EnuHCTBO prusmyeckoit
KapTUHBI MUPa»

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

55

Bun 3Bé3nnoro Heba. Co3Be3nus, sipKkue
3BE315b1, IIJIAHETHI, MX BUIMMOE JBH)KECHHE.
CoiHeyHas cucreMa

56

Comune. ComHeyHast akTUBHOCTL. M cTOUHUK
sHepruu CosHIa U 3BE311



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

57

3BE3/1bI, X OCHOBHBIE XapaKTEPU CTUKHU.
3BE3/bI INIABHOH MMOCIEN0BATENBHOCTH.
Bnyrpennee ctpoenue 38é31. CoBpeMEHHbIE
MPENICTABJICHUS O IPOUCXOXKICHUU U
spomoruy CoJHIa 1 3BE3]

58

Mneunsiit [TyTe — nHama ['anaktuka.
[Tonoxxenue u neuxkenne CoiHLa B
lNanaktuke. I'anaktuku. YEpHbIE OBIPHI B
SIpax rajJakTHK

59

Bcenennas. Pa3zoeranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyueHue.
MeraranakTuka

60

Hepemennsie mpoOieMbl aCTpOHOMUH

61

KontponbHas paboTta «3neMeHThI
ACTPOHOMUH H aCTPODUZHKI

62

O606maromuit ypok. Ponb ¢usuku u
ACTPOHOMMH B SKOHOMHYECKOH,
TEXHOJIIOTUYECKOM, COITMAJIbHON 1 3THYECKOH
cdepax nesaTeIpbHOCTH YeIoBeKa

63

O6o6maromuii ypok. Pons u Mmecto puzuku
Y aCTPOHOMHH B COBPEMEHHOM HayIHOH
KapTUHE MUpa

64

O606maromuit ypok. Ponb pusngeckoit
TEOpHUU B OPMHUPOBAHUY TIPENICTABICHHUH O
¢bu3nyecKoil KapTUHE MUpa

65

O6o6maromuit ypok. Mecto duznueckoit
KapTUHBI MHEpa B OOILEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPE/ICTABICHUI O
npupoe




Pe3epBHbIll ypok. MarHuTHoOE 1moJe.

66 1
DnekTpoMarHuTHash MHAYKLIHS
67 PezepBHblii ypok. Ontuka. OCHOBBI |
CrHelHaIbHOW TEOPUH OTHOCUTEIBHOCTU
68 Pesepnbiit ypok. KBanToBas pusuka. | bu6mmoreka LIOK
DneMEeHTHI aCTPOHOMHH M aCTPO(DU3HKHU https://m.edsoo.ru/ff0d 1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

Ienpenmreiin JI.3. duszuka. 10 kinace. B 24. U.1: yueOHuUK 17151 00111€00pa30BaTEIbHBIX
opranuzarui (6azoBbiii ypoBens) / JI.O. I'ennenmreiin, F0.1.Jluk. M.: MHemo3uHa,

2014 TI'enpenmureiin JI1.O.

®dwuzuka. 11 kmacc. B 24. U.1: yueOHuk as1s1 061eodpa3oBaTenbHbIX OpraHu3amuii (0a30BbIii
ypoBens) / JI.O. I'enaenmreitn A.b., FO.U. [luk. M.: Muemo3una, 2014

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

®wuzuka. 10—-11 xmaccel. ba3oBblil ypoBeHb : MeToandeckoe mocobwue / JI.O. 'ennenmeii,
A.A. bynarosa, A.B. Komkuna, H.H. JIlykuenko. — M. : BUHOM. JlaGoparopus 3HaHUH,
2016.

®dwusuka. 10 kmacc. ba3oBwiii u yriy0n€HHBIN YpoBHU. MeToaudeckoe mocoodue ¢
yKa3aHUSAMH K PEIISHUIO 3aJ1a4 MOBBIICHHON TpyaHocTH / JI. 3. I'eHaeHIITelH,
A.A.bynarosa, A.B.Komkuna, I.H. KopuunseB. — M.:BMHOM. JlaGoparopus 3HaHui,
2018

®uzuka. 11 knacc. ba3zoBslii 1 yriryon€HHbIN ypoBHU. MeToinueckoe mocooue ¢
YKa3aHUSMU K pEHISHUIO 3a/1a4y NoBbIeHHOUW TpynHocTH / JI. O. ['enaeHIITElH,
A.A.bynarosa, A.B.Komkuna, I.H.KopuunseB. — M.:BUHOM. JlaGoparopus 3HaHuid,
2018.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
https://m.edsoo.ru/
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