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IIOACHUTE/IbHASA 3AIIMCKA

[Tporpamma mo ¢u3uke 6a30BOro ypoBHSI Ha YpOBHe CpejjHero oOIiero
obpa3oBaHMs pa3paboTaHa Ha OCHOBe TIOJIOK€HUW W TpeOOBaHWM K pe3y/bTaTaM
OCBOEHUsI OCHOBHOUM 0Opa3oBaTesibHOM MporpaMMmel, mpezctaBieHHbIXx B PI'OC
COO, a Takke c yuéroM (emepanbHOW paboueli ITPOrpamMMbl BOCITUTAHUS U
KOHLIeTIIIUM TIperiofjaBaHusi yuebHoro npeamera «®usmka» B 0Opa3oBaTebHbBIX
OpraHu3aLusax Poccuiickon Denepanuy, peanm3yroLux OCHOBHBbIE
obOpa3oBaTe/ibHbIe TTPOrPaMMBI.

CopepkaHve mporpaMMmbl Mo (U3MKe HarpaB/ieHO Ha (opMUpOBaHUe
eCTeCTBeHHO-HAayUYHOM KapTHHBI Mupa oOyuvaromuxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢usvke Ha 6a30BOM YpOBHe Ha OCHOBE CUCTEMHO-/eSITe/TbHOCTHOTO
nozaxona. [Iporpamma mo ¢usmke cootBeTcTByeT TpeboBaHusm PI'OC COO k
IJIaHUPYEMBIM JIMYHOCTHBIM, TpeJMeTHbIM M MeTarnpeJMeTHbIM pe3y/bTaTaM
oOyueHUsi, a TaKKe YUHUThIBaeT HEOOXOAMMOCThH peanu3aliiii MeXXIpeAMeTHbIX
cBsized (DM3UKM C ecTeCTBeHHO-HayYHbIMU yueOHbIMM TipefiMeTaMu. B Hei
OTIpeiesISiIOTCS. OCHOBHBIE 1ie/i U3yueHusi GU3MKU Ha ypOBHe cpefHero o6iiero
oOpa3oBaHMsl, TUIAHUPYeMble pe3y/bTaThl OCBOEHUsI Kypca (DM3UKU: JTMUYHOCTHEIE,
MeTanpeaMeTHbIe, peZiMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma no ¢u3uKe BK/IOUaeT:

e T[UIaHUpPYeMbIe pe3y/bTaThl OCBOeHUs Kypca (GU3HUKU Ha Oa30BOM yPOBHE, B

TOM UHCJIe TIpe/]MeTHbIe Pe3y/IbTaThl 110 ToJaM 00yueHwUs;

e copepXaHHe yueOHOro nipeamMeTa «PU3MKa» 110 ToZaM 00yueHusl.

du3rKa Kak Hayka O Haubosiee OOIMMX 3aKOHAX TPUPO/bI, BBHICTyTAs B
KauecTBe yueOHOTO mpejiMeTa B IIIKOJIe, BHOCUT CYII[eCTBEHHBIN BK/IaZl B CUCTEMY
3HaHUM 00 OKpy»Karorriem mupe. I1IKombHBIN Kypc hHU3UKHA — CUCTeMO0Opa3yrouii
JI7IST eCTeCTBeHHO-HAayUYHBIX YueOHBIX TTPe/IMEeTOB, TTIOCKO/IbKY (hH3UUeCKre 3aKOHBI
7ie)KaT B OCHOBe TIPOI[ECCOB U sIBJIEHUM, H3ydaeMbIX XUMHel, Ouosioruei,
dbusnueckoii reorpadueli U actpoHomueil. Mcmosnb3oBaHMe W aKTHBHOE
ripuMeHeHre  (U3MUYECKMX 3HAHUW  oOrpefiesiseT XapakTep MW pa3BUTHe
pa3HOOOpa3HbIX TeXHOJOTMM B cdepe SHEPreTUKU, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TIO/TyueHUs] HOBBIX MaTepuasioB C 3a/laHHbIMM CBOMCTBAaMM U JAPYTHX.
N3yueHve (U3NKKM BHOCUT OCHOBHOM BK/aZ, B (POPMUpOBaHUE eCTeCTBEHHO-
HayuyHOW KapTHHBI MHUpa obydaromuxcs, B (HOpMUpPOBaHWE yYMEHHWM TPUMEHSITh
HayUYHBIA MeTO/] TI03HAHUS TP BBIMOTHEHUH UMH YUeOHBIX UCCIe/JOBaHUM.

B ocHOBy Kypca GHU3MKW [ YPOBHS CpefHero ooOiero o0Opa3oBaHUs
TOJIO’KeH psAJl WJel, KOTOpble MOXHO pacCMaTpuBaTh KakK TMPUHIUIIBI €ro
MOCTPOEHMUSL.



Hoesa yenocmHocmu. B COOTBETCTBUM C HeW KypC SIBJISIETCS JIOTUYECKU
3aBepIlEHHBIM, OH COZIEP>KUT MaTepuas M3 BCex pasfiesioB (M3MKU, BK/IOUaeT KaK
BOITPOCHI K/IaCCUYECKOM, TaK U COBPeMEHHOM (hH3UKHU.

Hoea eenepanuzayuu. B cOOTBeTCTBUM C Hel MaTepuan Kypca (PU3MKU
00beiMHEH BOKPYr (¢u3nueckKux Teopui. Bexaymmm B Kypce sBJseTCS
¢bopMrpoBaHUe Tpe/iCTaB/eHU O CTPYKTYPHBIX YPOBHSIX MaTepuM, BellleCTBe U
ToJe.

Hoesa eymanHumapuszayuu. Eé peanusauys TmpejriosaraeT MCIO/b30BaHUE
I'YMaHUTApHOTO TIOTeHLMana (PU3NYecKord HayKd, OCMBIC/EHWE CBSI3U Pa3BUTHS
¢u3vku C pa3BuTHeM OOLeCcTBa, a TakKkKe C MHUPOBO33pPeHUECKHMH,
HPaBCTBEHHBIMU U IKOJIOTUUECKUMH TIPOOIeMaMu.

Hodes npuknadHoli HanpaeneHHocmu. Kypc ©&usuku rmipeArosiaraer
3HaKOMCTBO C IIMPOKUM KPYIOM T€XHUUECKUX U TeXHOJOTHYECKUX TMPUI0KEeHUN
V3YUYEHHbIX TEOPHUH 1 3aKOHOB.

Hoesa »skonozusayuu peanusyeTcsi MNOCPeACTBOM BBeJEHUSI 3JIEMEHTOB
cofiepKaHusl, TIOCBSILLEHHBIX 9KOJOTUYeCKUM mpobsemMaM COBpPeMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHUKU W TEXHOJIOTMM, a Takke 00CYXAeHHs
1po6sieM paliOHaIbLHOTO TIPUPO/IOTIONH30BaHUSI U 3KOJIOTMUecKoii 6e301acHOCTH.

Crep>KHeBbIMU 3jIeMeHTaMU Kypca (U3MKA Ha YpPOBHe cpefHero o6iiero
oOpa3oBaHus SBSIOTCA Qu3nueckre Teopuu (hopMuUpOBaHHe TMpe/CTaBIeHUN O
CTPYKTYype MOCTpoeHus1 (pU3nUecKoil Teopyur, poiu (pyHAaMeHTaIbHbIX 3aKOHOB U
TIDUHIIMIIOB B  COBPEMEHHBbIX TMpeJCTaB/eHUsX O T[pUpojJle, TpaHULaX
TIPUMEHUMOCTH TEOpWM, [Ji OINWCAHUS eCTEeCTBEHHO-HAyUYHbIX SIBJIEHUA U
TIPOLIECCOB).

CucTeMHO-esITe/IbHOCTHBIN MOAX0A, B Kypce (U3MKU peanus3yeTcsi TIpexze
BCETO 3a CUéT OpraHu3al[uM KCTIepUMEHTalbHOM JesaTelbHOCTU O00YyJaroluXCsl.
HOns 6Ga3oBoro ypoBHS Kypca GHU3MKM — 3TO UCIOJIb30BaHHWE CUCTEMbI
(bpoHTaNbHBIX KPAaTKOBpEMEHHBIX JKCIIePUMeHTOB U JjabopaTopHbIX pabor,
KOTOpbIe B Tporpamme 1o (usvike obbeArHeHbl B OOIIUI CITUCOK YYeHUYeCKUX
MpaKTUYeCKUX paboT. BeijeneHue B yka3aHHOM TiepeuHe jabopaTOpHbIX pabor,
MPOBOJIUMBIX  [iJiI  KOHTPOJII M  OLEHKHU, OCYLIeCTB/SIeTCS Yy4yaCTHUKAMU
oOpa3oBaTe/NibHOTO TMpoliecca MCXOAsS U3 0COOeHHOCTeM TIJIaHUPOBaHUS WU
ocHaileHUsi KabuHeta @u3uku. Ilpu 3TOoM obecrieurBaeTcsi OBJaZieHUe
00yJaroImyMUCs YMeHUsIMA TIPOBOJUTh KOCBEHHbIE W3MepeHUs], HCC/ief0BaHUS
3aBUCHMOCTe (U3MYEeCKMX BeJWYMH U T[IOCTAaHOBKY OMNBITOB IO TIPOBEPKe
Tipe/IJIOKeHHbIX THUTIOTe3.

Bosbllioe BHUMaHWEe YAeJsieTCsl peLleHUI0 DPACUéTHBIX M KauyeCTBEHHbIX
3agau. Ilpy 5TOM [71s1 pacuéTHBIX 3ailau MPUOPUTETOM SIBJISIFOTCS 3a[jaud C SIBHO
3a/lJaHHOM (PU3UUECKOM MO/Ie/Ibl0, TT03BOJISIFOLLIYE TIPUMEHSITh U3y4YeHHble 3aKOHbI U



3aKOHOMEPHOCTU KaK W3 OZHOTO pa3jerna Kypca, TaKk W WHTETPUPYsl 3HAHHUS U3
pa3HBIX pa3jenoB. [l KaueCTBeHHBIX 3a/lau MPUOPUTETOM SIBJISTIOTCS 3a/laHUS Ha
00BsiCHeHWe TIpoTeKaHHsl (U3NUeCKHUX SIBJIEHUH U TIPOL[ECCOB B OKPYKaroIlei
KW3HH, TpeOyromuye BbIOOpa (GU3MUECKOW MOJeNu [Jid CUTYalldd IPAaKTUKO-
OPUEHTHPOBAaHHOT'O XapakTepa.

B cootBerctBuuM ¢ TpeboBanmsmMu PI'OC COO K MarepuaabHO-
TeXHUUEeCKOMY obOecrieueHMt0 yueOHOTo Tipoilecca 0a30BbIii ypOBeHb Kypca
GbH3MKKY Ha YPOBHE cpefiHero o01iero o6pa3oBaHus JO/DKEH U3yUaThCsl B YC/IOBHUSX
npeMeTHOr0 KabuHeTa (DM3WKK WM B YC/IIOBUSIX WHTErpUPOBAaHHOIO KabOWHeTa
TIpeJIMETOB €CTeCTBEHHO-HAYYHOTO IHMKIa. B KabuHeTe (DU3MKHM [JO/DKHO OBITH
HeobxonMmMoe abopaTopHoe 00OpyZilOBaHWE /i1 BBITIOJIHEHUS] yKa3aHHBIX B
rporpaMMe 10 ¢HU3MKe YUeHMUeCKUX TPaKTHUeCKUX paboT U [eMOHCTpaI[iOHHOE
obopyoBaHue.

ITeMOHCTpaIiMOHHOe  00Opy/ZoBaHHe (OPMHPYETCS B COOTBETCTBHM C
MIPUHI[UIIOM  MHWHUMAJbHOM  [JOCTaTOYHOCTHM U  0OecrieunBaeT IMOCTAaHOBKY
TEePEeUHC/IEHHbIX B IIporpaMMe 10 (u3WKe KIIIOUeBLIX JIeMOHCTpAI[Ud  JJist
WUCC/Ie[IOBAaHUST  W3yYaeMbIX SIBJIEHWA W TIPOI[ECCOB, SMITUPUYECKUX U
dbyHIaMeHTalbHbBIX 3aKOHOB, UX TEXHUUECKHUX PUMEHEHHH.

JlaboparopHoe o6opyzoBaHue [ yUYeHHUYECKHUX TIPaKTUUeCKHX paboT
dbopmMHpyeTcsi B BHJle TEMAaTUUECKMX KOMILUIEKTOB M 00ecIieurBaeTCsl B pacuéTe
OJHOTO KOMIUIEKTa Ha /BYX OOydYammuxcs. TemMaTHUuecKue KOMILUIEKThI
naboparopHoro 0060pyZOBaHUS [O/DKHBI OBITH TIOCTPOEHBI Ha KOMILIEKCHOM
WCTI0/Tb30BaHWN aHAJIOTOBBIX M IM(POBLIX MPHUOOPOB, a TaKKe KOMIBbIOTEPHBIX
M3MepUTe/IbHBIX CUCTeM B BU/le UG POBLIX TabopaTopuid.

OCHOBHBIMH 1]e/IIMH U3yueHUst (GHU3UKH B 0011ieM 00pa30BaHUH SIBJISTIOTCS:

e (QopmupoBaHHe WHTepeca W CTpeMJieHHs OOyuarol[uxcss K HayuHOMY
W3yUEHUI0 TIPUPOZbI, Pa3BUTHE WX HWHTE/IEKTya/lbHbIX W TBOPUECKHUX
CII0COOHOCTeI;

e pa3BUTHE TPeJCTABIEHN O HAYYHOM METOZie TI03HaHUS U (hopMHUpPOBaHHe
HCCJIe/IOBATe/TbCKOTO OTHOIIIEHHS K OKPY KaIOIIUM SIBJIEHUSIM;

e (QopmMHpOBaHHE HAyUYHOTO MHPOBO33pEHHSI KaK pe3y/jbTaTa U3yUeHUs
OCHOB CTPOeHMs MaTepuH U HyHAaMeHTaTbHBIX 3aKOHOB (PU3UKUY;

e (dopMupoBaHHWe YMEHUM OOBSCHATH SIBJEHUS C KCII0/Ib30BaHHEM
(bu3MUeCKUX 3HAHUM ¥ HayUHBIX /10KA3aTe/IbCTB,;

e (QopmHupoBaHUe TIpeACTABIEHHN O POJSU (U3UKHU [/l pa3BUTUS JPYTHX
eCTeCTBeHHbIX HayK, TEXHUKH U TeXHOJIOTHH.

IocTkeHWe 3THX 1le/iel 00ecrieunBaeTCsl pellieHreM CJIeAyIONX 3a/au B

niporiecce u3yueHus Kypca (hU3MKU Ha YPOBHE Cpe/iHero 0011ero oOpa3oBaHMUs:



e rmpuobpeTeHWe  cUCTeMbl  3HaHMK 00  obmmx  (pu3MUeCcKux
3aKOHOMEPHOCTSIX, 3aKOHax, TeOpUsiX, BK/TFOUas MeXaHHKY,
MOJIEKYJIIPHY0  (PU3MKY, 3/eKTPOJMHAMUKY, KBAHTOBYIO GU3UKYy U
3/71eMeHTbI aCTPO(PU3UKY;

o (¢dopMUpOBaHHWE YMEHWM TpPUMEHSTh TeOpeTUUeCKue 3HaHusl [Jis
o0bsicHeHUsT (PU3NUECKUX SIBJIEHUWA B TIpUPOAEe W IS TIPUHSTUS
MpaKTUYeCKUX pelleHul B MOBCeAHEBHOMW JKU3HMY;

e OCBOEHMe CIOCOOOB pellleHHs pa3/IMYHBIX 3a/lau C $IBHO 3aZlaHHOMN
(r3nUeCcKO MOJeNblo, 3a7ad, M0Jpa3yMeBalIIUX CaMOCTOSATETbHOE
co3fjaHve (pu3nUecKor MOJeH, aiIeKBaTHOU YCJIOBUSIM 3a/lauu;

e TOHUMaHWe (PU3NUECKUX OCHOB W TPUHLIUMOB [IeHCTBUS TeXHUUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX TPOLIECCOB, UX BUSTHUSL HA OKPY KaloL[yHO
Cpeay;,

e OBJaJiIeHWe MeTOJaMU CaMOCTOSITe/IbHOTO MJIAHUPOBAHUSI Y TIPOBeJeHUs
(hr3MUeCKUX SKCIIePUMEHTOB, aHa/lW3a W WHTepripeTaluu WH(OPMaLUH,
orpejeneHus JOCTOBEPHOCTHU MOTyYeHHOTO pe3yJ/IbTarTa;

e CO3/laHMe YCJIOBUU [JIsi Pa3BUTUSI YMEHUN MPOEKTHO-UCCIe[0BaTeIbCKOM,
TBOPUYECKOU [JIesITe/TbHOCTH.

Ha wu3yuenue ¢usuku (6a30BbIM ypoBeHb) Ha YPOBHE CpefHero oOIiero
obpa3zoBaHus otBoguTcs 136 yacoB: B 10 kacce — 68 yacoB (2 uaca B HefiesTi0), B
11 knacce — 68 yacoB (2 uaca B Heie/t0).

[Mpennaraempiii B TiporpamMMe 1o GHU3MKe IepeueHb J1ab0paTOPHBIX M
MPAKTUUeCKUX paboT sBAsSeTCs peKOMeH/OBaHHBIM, YUHTe/b JejlaeT BbIOOD
npoBeJieHUsT 1ab0paTOPHBIX pPabOT UM OMBITOB C YYETOM HWHAUBUAYATbHbBIX
ocobeHHOCTeM 00yUJaroIUXCs.



COJEPKAHUE ObYUYEHHUSA
10 K/TACC

Pa3pgen 1. ®usvkKa 1 MeTO bl HAYUHOI'0 IO3HAHUSA

dusuka — Hayka O npupofie. HayuHble MeTOZbl MO3HaHHS OKPY’>KaroIero
mupa. Ponb 3KcneprMeHTa ¥ TeopuM B TIpoLiecCe TI03HAHWS  TIPUPOJBIL.
OKCIepyMeHT B (PU3HKe.

MogenvpoBanue (pu3nyecKux SIBJeHWW U MporieccoB. HayuHble rymnoressl.
dusnyeckre 3aKOHbI U TeOpUU. I'paHULIbI MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpUHLIUIT COOTBETCTBUS.

Ponb ¥ mMecTo (U3MKM B (POPMHUPOBAHUM COBPEMEHHOU HAYUHOM KapTHHBI
MHpa, B IPAKTUYECKOU J1eATe/IbHOCTH JIF0ZIeN.

LemoHncmpayuu

AHanoroBele ¥ LMGpPOBbIe U3MepUTeNbHble TIPUOOPBI, KOMIIbIOTEPHbIE
JATUUKU.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

MexaHuueckoe faBwKeHUe. OTHOCUTETBHOCTh MEXAaHUUECKOTO JIBW)KEHUSI.
Cucrema orcuéra. Tpaekropus.

[TepemellieHre, CKOpPOCTb (CpefiHsISi CKOPOCTb, MTHOBEHHasi CKOPOCTb) M
YCKOpeHWe MaTepuaJibHOM TOYKH, WX TMPOEKUMA Ha OCH CHUCTeMbl KOOp/JWHAT.
CroxkeHue TrepeMellleHuH U ClI0’KeHre CKOPOCTeM.

PaBHOMepHOe U paBHOYCKOPeHHOe TIpsIMOJIMHelHoe JABWKeHue. ['paduku
3aBUCUMOCTU KOODAWHAT, CKOPOCTH, YCKOpeHHus, TyTU U T[epeMelljeHus
MaTepuasbHOW TOUKH OT BPEMEHHU.

CBo0Oo/1HOe MajileHre. Y CKOpeHre CBOOOIHOTO IMa/[eHHSI.

KpuBonuHeiiHoe  JiBWKeHUe. [IBibKeHHWe  MaTepUa/ibHOM  TOYKUA  TI0
OKDY’>KHOCTH C TIOCTOSIHHOM 110 MOZYJIF0 CKOPOCTBIO. YT/IOBasi CKOPOCTb, JIMHEWHast
ckopocTb. [Teprog 1 yacToTta obpaiijeHusi. LleHTpocTpeMUTeTbHOE yCKOpEHHe.

TexHuueckue yCTpPOWMCTBA M TIPaKTUYECKOe T[PUMEHEeHHe: CIUAOMeTp,
JIBIDKeHHe CHapsiZIoB, lieMHble U peMEéHHbIe Tlepe/lauu.

Lemoncmpayuu

Mojienb cUCTeMbl OTCY€Ta, W/UIIOCTpALMs KMHeMaTUUeCKUX XapaKTepUCTHUK
JBYDKEHUS.

ITpeoOpa3oBaHye IBWKEHHUH C UCTIOh30BaHUEM ITPOCTLIX MEXaHU3MOB.

[TageHue Tes B BO3AyXxe U B pa3pe)KeHHOM MPOCTPAHCTReE.

HabstogeHne [ABWKeHUSI Teja, OpPOIIEHHOTO TIOJ YI7IOM K TOPHU30HTY U
TOPU30HTAJIBLHO.



M3mepeHUe ycKOpeHHsi CBOOOAHOTO TafleHusl.

Hamnpas/ieHre CKOpOCTH TIpU [ABUKEHUH T10 OKPY>KHOCTH.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHrie HepaBHOMEPHOTO [BW)XKEHHUS C L[e/IbI0 OrpejesieHyuss MCTHOBEHHOU
CKOPOCTH.

VccnenoBaHre COOTHOIIEHUS MeXAY MNYTSIMH, IPOWJEHHLIMU TeoM 3a
rocJieJoBaTe/IbHble  paBHblE TMIPOMEXYTKM BpPEeMEHU TIIpU PaBHOYCKOPEHHOM
JBW)KEHUU C HayaJlbHOM CKOPOCTBIO, PABHOU HYJIIO.

M3yueHue IBW>KeHUs 111apyKa B BI3KOU >KUIKOCTH.

N3yueHue ABWKeHUs Tesia, OPOIIIEHHOTO TOPU30HTAJIBHO.

Tema 2. /Junamuka

[Mpuniun  otHocuTenbHOCTU  ['anunesi.  IlepBeii  3akoH  HbroToHa.
WHepLyanbHble CUCTEMBI OTCUYETA.

Macca tena. Cuna. [lpuHiun cyrneprnio3vuuu cui. Bropout 3akoH HbroTOHa
[/ MaTepyaibHOW TOUKU. TpeTuid 3akoH HbrOTOHA /i/1s1 MaTeprabHbIX TOUeK.

3aKOH BCeMMpHOro TAroreHus. Cuia TsoKecTd. llepBag Kocmuueckas
CKOPOCTb.

Cwuna yripyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Byl TpeHus (1OKOsI, CKOMbXKeHHUs, KaueHus1). Cuna TpeHus. Cyxoe
TpeHre. Cuia TpeHUs CKOMbXXeHUs U CUla TpeHus Mokos. KoadbduiimeHT TpeHus.
Cwusa conpoTHUB/IeHUS TIPU IBUKEHUU TeJla B XKUAKOCTU WU/ rase.

[TocTynaTtesibHOe U BpalllaTe/lbHOE BKeHHe abCOMI0THO TBEPZAOTO TeJla.

MoOMeHT Cu/bl OTHOCUTE/NIbHO OCH BpalleHus. Ilmedyo cumbl. YcioBus
paBHOBeCHs TBEPAOro TeJia.

TexHyUuecKue yCTPOMCTBA W TpaKTUYecKoe TMpUMeHeHHe: TIOAIIUITHUKY,
[BUKeHUE UCKYCCTBEHHBIX CITyTHUKOB.

LemoHcmpayuu

fBnenuve nHepLUu.

CpaBHeHHe MacC B3auMOZEUCTBYIOLUX TeJl.

Bropoti 3akoH HeroToHa.

V3mepeHue cuil.

Crio)keHue CUJL.

3aBUCUMOCTb CHJ/Ibl YIIPYTOCTH OT AeopMarivi.

HeBecomocTs. Bec Tesia npu yCKOpeHHOM MOAbEME U T1a/IeHHH.

CpaBHeHMe CUJT TPeHUS TIOKOSI, KaUeHUsI U CKOJIb)KEHUSI.

Y cioBYs paBHOBeCUsi TBEPAOTO Tesia. BUibl paBHOBeCHS.

YueHuueckuli s3kcnepumeHm, 1abopamopHble pabombi

M3yueHue ABW>KeHUsI OpyCKa 110 HaK/IOHHOM TJIOCKOCTH.



VccnenoBaHrve 3aBUCMMOCTHA CUJT YIIPYTOCTH, BO3HUKAKOIIUX B MPY)KHMHE U
pe3uHOBOM 00pa3iie, oT uX AedopmMariuu.

WccnenoBanve yC/IOBUM pPaBHOBECHUS TBEDAOrO Tejla, HMEROLero OcCh
Bpall|eHusl.

Tema 3. 3aKOHBI COXpAHEHUSsI 8 MeXAHUKe

VMry/ibC MaTepyasbHOM TOUYKM (Tesia), CUCTeMbl MaTepUabHBIX TOYEK.
VIMITy/ibC CWIBI U M3MEHEeHWe WMITyJbCa Tejla. 3aKOH COXPaHeHWs MMITYJIbCa.
PeakTHBHOe [IBW>KEHUeE.

Pabora cusbl. MOIITHOCTh CHJIBI.

KuHeTnyeckass 3Heprvs MaTepuaqbHOW TOUKUA. Teopema 00 W3MeHeHUU
KMHETUYECKOU SHEPIUH.

[ToTeHuuranbHas SHEprus. [ToTeHuManbHas SHEeprus yIpyro
nedOpMHUPOBAaHHOM  TIPY>KUHBI.  [loTeHI[ManbHasg  SHepPrus Tenda  BOW3U
TOBEPXHOCTH 3eMJIU.

[loTeHUManbHBIe YW HEMOTEHUWA/bHble  CHUJIBI. CeBsi3b  paboOThI
HEIMOTeHLUATbHBIX CHAJ C WU3MEHEHHWEeM MeXaHWYeCKOW 3SHEepPruu CUCTeMbl Tesl.
3aKOH COXpaHeHUs] MeXaHUUeCKOU SHEePryu.

Ynpyruve v Heynpyrve CTOJIKHOBEHMUS.

TexHUUYeCcKre yCTPOMCTBA M TPaKTUUeCKOe MpPUMEHEeHHe: BOJOMET, KOIEp,
TIPY>KUHHBIN MTUCTOJIET, IBUKEHUE pPaKeT.

LemoHncmpayuu

3aKOH COXpaHeHWs UMITYJIbCa.

PeakTuBHOe BUXKEHUe.

[Tepexo/ MOTEHIMA/ILHOM SHEPTUHU B KUHETUUECKYIO U 00paTHO.

YueHuueckuli 3xcnepumeHm, 1abopamopHble pabombil

M3yueHrie abCO/IIOTHO HEYNPYTOTO y/apa C IMOMOIIBI0 ABYX OJMHAKOBBIX
HUTSHBIX MassTHUKOB.

WccnenoBaHue CBsi3d paboOThl CUIbI C U3MeHEHHEeM MeXaHWYeCKOW SHepruu
TeJla Ha MpUMepe pacTsHKeHUsI Ppe3UHOBOI0 XKI'yTa.

Paspaen 3. MonekynsipHas (pu3nKa U TepMOAMHAMMKA
Tema 1. OcHO8bI MO/1€KYASAPHO-KUHeMUYecKol meopuu
OCHOBHBIE TI0JIOXKEHUSI MOJIEKY/ISIPHO-KUHETUUeCKOW TEeOPUU U MX OMbITHOE
obocHoBaHue. bpoyHoBckoe paBwkeHue. [duddysus. Xapakrep [BIKEeHUS U
B3aMMO/IEWICTBUSl 4aCTWL] BelecTBa. Mogjenu CTpOeHUsl ra3oB, JXUAKOCTeU U
TBEP/IBIX Tell U 00BsICHEHNe CBOMCTB Bell[eCTBa Ha OCHOBe 3THX Mojesieii. Macca u
pa3Mepbl Mosiekys1. KonnuectBo BeljectBa. [ToctossHHas ABorazpo.

TenioBoe paBHOBecue. Temriepatypa u eé usMmepenue. lllkana Temriepatyp
Lenscus.



Mopens upeanbHoro rasa. (OCHOBHOe ypaBHeHHWe  MOJIEKYJ/ISIPHO-
KUHETUUeCKOW TeOpUM WJeanbHOro rasa. AOGCoMOTHas TemrepaTypa Kak mepa
CpefHel KWHETUYeCKOM SHEepPruM TeIIOBOro [BW)KeHusl uactvl rasa. lllkana
temriepatyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHHe MeHeneeBa—KnamnerpoHa.
3akoH [danbToHa. M30rmpolieccel B UeaabHOM rase C IMOCTOSHHBIM KOJIMYeCTBOM
BelljecTBa. ['pamueckoe TmipeAcTaBlIeHUe M30IPOLIECCOB: M30TEpMa, M30X0pa,
n3obapa.

TexHUueCcKue yCTPOMCTBA M TNPAKTAYECKOe TIPUMEHeHue: TepMOMeTp,
b6apomeTtp.

LlemoHcmpayuu

OnbIThl, JOKa3bIBaloOIUe [UCKPETHOe CTpOeHue BellleCcTBa, (ororpaduun
MOJIEKYJ/T OPraHUYeCKUX COeJUHEeHUM.

OmnbITbl MO AU(PY3UU XKUAKOCTEN 1 ra30B.

Mojenb 6pPOyHOBCKOTO ABUKEHMS.

Mogens onbita LlTepHa.

OnbIThl, JlOKa3bIBaroLe CylLleCTBOBaHUe MeXXMOJIEKYJIIPHOT O
B3aHMO/IeliCTBHSI.

Mopenb, WITHOCTPUPYIOLLIAs IPUPO/Y AaBJIeHUs ra3a Ha CTEHKHU COCYZa.

OmbIThl, WUIKOCTPUPYIOLLME YpaBHEHWe COCTOSHUSI WJeajlbHOrO rasa,
V30I1POLIeCChl.

YueHuueckuli s3xcnepumeHm, 1abopamopHble pabombi

OrnpesiesieHre Macchbl BO3/yXa B K/JIaCCHOW KOMHAaTe Ha OCHOBE HW3MeEpEeHHU
00bEéMa KOMHATHI, IaB/IeHUsI ¥ TeMITepaTyphl BO3AyXa B Hell.

VccenoBaHye 3aBUCUMOCTH MeXKAY TTapaMeTpaMU COCTOSIHUS Pa3peKeHHOT 0
rasa.

Tema 2. OcHO8bI MEpMOOUHAMUKU

TepMoaHaMHUuecKass cucteMa. BHyTpeHHsIsI S5HepPrusi TepMoJAWHaAMUYeCKOU
CUCTeMbI U CTIOcOObI eé n3meHeHUsi. KomuecTBO TeTioThl U paboTa. BHyTpeHHsis
SHepPrusi  OJHOATOMHOIO  HJeajbHOro  rasa. Buael  Teruionepegauu:
TeIJIONIPOBOAHOCTb, KOHBEKL|US, U3/lyueHue. Y/le/ibHas TeIluVIOEMKOCTb BellleCTBa.
Ko/mmuecTBO TeryIoTel [pY Terviornepejaye.

[Tousate 06 aguabatHoM mporiecce. IlepBbIi 3aKOH TepMOJWHAMUKHU.
[IpumeHeHMe TepBOro 3akKOHa TePMOJWMHAaMUKM K u3orpoueccaMm. ['paduueckas
VHTepripeTaLys paboThkl rasa.

Bropoii 3ak0H TepMmoguHaMHKH. HeoOpaTHMOCTb TIPOI[eCCOB B TIPUPO/IE.

TeruvioBble  MamivHbl.  [IpUHLMOBI  AEMCTBUST  TEIUVIOBBIX  MaAlllMH.
[Ipeobpa3oBaHusi 3HEPTMM B TeIUIOBbIX MalMHax. Ko3dduimeHT TMose3HOro
JercTBUsd TeryioBoM MammHbl. Lukn KapHo v ero kKo3d@uiueHT moJie3Horo
JercTBUsi. DKOJIOTUYecKre po6/ieMbl Teri03HepreTUKY.



TexHHUeCKWe yCTPOWCTBA W TIPAKTUUYEeCKOe TIPUMEHEHHWe: JIBUTaTeslb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJI0JUIbHUK, KOHJUIOHED.

Lemoncmpayuu

3MeHeHre BHyTpeHHel 3HepruM Tejla TIPU COBepIlleHWHd paboThI: BbLIET
NpoOKK M3 OYTHUIKM IO/ JEeMCTBHMEM C)KaTOTO BO3/yxa, HarpeBaHwe 3dupa B
JIaTyHHOU TPyOKe TyTéM TpeHus (BHUZEe0eMOHCTPALIVS).

V3meHeHMe BHYTPEeHHEM 3Hepruu (TemriepaTyphbl) TeJia TPy Tervionepesayve.

OnpIT 10 aAWabaTHOMY paCIIMpeHHI0 Bo3AyxXa (OMbIT C BO3ZAYIIHBIM
OTHHBOM).

Mojenu 1apoBoii TYpOWHBI, IBUraTe/si BHYTPEHHEr0 CropaHusi, peaKTHUBHOTO
JBUTATEJIS.

YueHuueckuli 3xcnepumeHm, 1abopamopHble pabombl

M3mepeHue y1eTbHOM TeTTIOEMKOCTH.

Tema 3. Aepecamnble cocmosiHus geujecmea. Dazoebie nepexoobt

[Tapoobpa3oBaHue ¥ KOHAeHcalusi. VicriapeHne U KurieHHe. AOCOMIOTHas U
OTHOCHUTeJIbHasi BJAAKHOCTh BO3Ayxa. HacklllleHHBIM TMMap. Y[esnbHas TervioTa
rapoobpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyPhbl KUTIEHHS OT /1aB/IeHUS.

TBépaoe Teno. Kpucrammueckre U aMop(dHbie Tesla. AHHU30TPOITHSI CBOWCTB
kpucta/uioB. Kuakue kpuctaibl. CoBpemeHHble Marepuasbl. [lnaBieHue u
KpHUCTa/u3alus. Y jenbHas Tersiora riasiaeHus. Cyonmumariys.

YpaBHeHMe TeryIoBOro banaHca.

TexHUUeCKHWe yCTPOMCTBA W TIPaKTHUeCKOe TPUMeHeHUe: THUTPOMETp U
TICUXPOMETp, KaJlOPUMETpP, TEXHOJIOTUU TIOTyUeHUs] COBpEMEHHBIX MaTepHasioB, B
TOM UKCJie HAHOMAaTepUaiioB, U HAHOTEXHOJIOTHH.

LemoHcmpayuu

CBoICTBa HACHIIIEHHBIX TTApOB.

KurieHve ripy IOHKEHHOM [IaB/IeHUH.

CriocoOb1 3MepeHUs! B/IayKHOCTH.

HabtojeHure HarpeBaHus U TIJ1aBJ/IeHUs] KPUCTA/VIAYeCKOT0 BelljeCTBa.

HeMoHCTpaLYsi KpUCTa/IOB.

YueHuueckuli s3xchepumeHm, 1abopamopHble pabombi

3MepeHHe OTHOCUTETbHOU BIa)KHOCTH BO3/yXa.

Pa3pen 4. JieKTpoguHaMuKa
Tema 1. Dnekmpocmamuka
OnekTpus3alus Tea. OJIeKTpUYecKU 3apsia. [IBa BuAa 37€KTPUUYECKUX
3aps0B. [IpOBOAHUKM, AM3EKTPUKU UM TIOJYIIPOBOJHUKUA. 3aKOH COXpaHeHUs
3JIeKTPUYEeCKOro 3apsia.
B3aumoperictBre 3apsifioB. 3aKoH KysioHa. ToueuHbl 3/1eKTpUUYECKUN 3apsif,.
OJiekTpuyeckoe nmnosie. HanpsykéHHOCTH — 3/1eKTpUUeckoro nosd.  I[IpuHomn



Cynepro3vliui 37eKTpUUeCKUX Toseur. JIMHUM HanpsykKEeHHOCTU 3/1eKTPUUYeCcKOro
T0JIA1.

Pabora cunm  3nekTpocTaThueckoro  monas.  IloteHnman.  PasHoCTh
MOTeHMa/MoB. [IpOBOAHUKYM U [AUSMEKTPUKU B 3JIEKTPOCTAaTUUECKOM TIOJI€.
HusieKTprueckasi IpOHULIAEMOCTb.

OeKTpoEéMKOCTh. KoHZieHcaTop. D1eKTpOEMKOCTh MJIOCKOTO KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOH/IeHCaTopa.

TexHWueckue YCTPOMCTBA M TIPAKTUUECKOe TIPUMEHEeHHe: 3JIeKTPOCKOII,
3/IeKTPOMETp, 3JeKTpocTaThuecKasi 3alljuTa, 3a3emJjieHre 3J/IeKTPOorpubopoB,
KOH/IeHCaTOop, KOMUPOBa/IbHBIN annapar, CTPyHHbIN TIPUHTEP.

LemoHcmpayuu

Y CTpOUCTBO ¥ IPUHLIWI IEMCTBUS 3JIEKTPOMETpa.

B3anMogencTBre Ha3/1eKTPU30BaHHbIX TeJl.

OJIeKTpUYeCcKoe roJie 3apsi>KeHHbIX TeJl.

[IpOBOHUKU B 3/IEKTPOCTATUUYECKOM I10JIE.

OJleKTpocTaThuyeckas 3alluTa.

[V3/IeKTPUKU B 3/IEKTPOCTaTUUECKOM T10JIe.

3aBUCUMOCTb  37I€KTPOEMKOCTM TUIOCKOTO KOHJleHCaTtopa OT [UIOLa[u
TJIaCTHH, PACCTOSTHUAS MEXXAY HUMU U AU3JIeKTPUUYECKOW MPOHULIAEMOCTH.

OHeprus 3apssKeHHOT0 KOH/IeHCaTopa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabombl

W3mepeHue 5/1eKTPOEMKOCTH KOHZEHCaTopa.

Tema 2. IlocmosHHbIlI 31eKmpuyeckuil moK. Toku 6 pazauuHbIX cpedax

ONeKTPUYECKUA TOK. YCJIOBUSI CYLIECTBOBaHUSI 37€KTPUYECKOrO TOKa.
Wcrounuku Toka. Cuna Toka. [10CTOssHHBIN TOK.

Hanpskenue. 3akoH OMa /11 yyacTKa Lieru.

ONeKTPUYEeCKOe COMPOTHBJIEHHE. Y[e/lbHOe COMpPOTHBJ/IEHHWE BeIecTBa.
ITocnemoBaTenbHOe, NapasiesibHOe, CMellaHHOe CoeIMHeH e [IPOBOJHUKOB.

PaboTa 9/meKTpuueckoro ToKa. 3akoH JDkoyns—/leHija. MOIIHOCTB
3JIEKTPUYECKOr0 TOKaA.

OJIEKTPOABWIKYLLIAs CU/la U BHYTPEHHee COIMPOTUB/IEHWEe WUCTOYHMKA TOKa.
3akoH Oma /171 TTOTHOU (3aMKHYTOM) 3/IEKTPUYECKOH Lieri. KopoTKoe 3aMbIKaHue.

ONeKTpOHHAasi  NPOBOAMMOCTb  TBEPABIX  METaslIOB. 3aBUCUMOCTD
COTIPOTHUBJIEHUSI META/IJIOB OT TeMrepaTypbl. CBePXIIPOBOAUMOCTb.

DIeKTPUUECKHH TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[TonynpoBOJHUKH. CobcTBeHHast u rp¥MeCcHast TIPOBOUMOCTb
T0/TyIpOBOHUKOB. CBolCTBa p—N-Tiepexoa. [1oyrnpoBoJHUKOBEIE TIPUOODHI.

ONeKTpUYecKWd TOK B  pacTBOpax U paciijlaBax  3/JeKTPOJIMTOB.
O/IeKTpOIMTUYeCKas JUCCoLUarus. D/1eKTPO/Ius.



OneKkTpuueckuid TOK B ra3aXx. CaMOCTOsITe/IbHbI W HeCaMOCTOSTe/bHbBIN
pas3psaz. Momnnus. [11asma.

TexHuueckue yCTpPOMCTBAa M TIPAaKTUYeCKOe T[PUMEHEeHHe: amIepMeTp,
BO/IbTMETDP, PpeoCTaT, WCTOYHMKHA TOKa, 3JeKTpoHarpeBaTe/bHble TIPUOOPHI,
3JIEKTPOOCBETUTE/IbHbIE TIPUOOPHI, TEPMOMETP COTIPOTHB/IEHUS, BaKYyMHBIN U0/,
TePMUCTOPHBI U (POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN U0/, Fa/bBaHUKA.

Llemoncmpayuu

M3MepeHre CUIbl TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTNPOTUB/IEHUSI LIWIWHPUYECKUX MPOBOJHUKOB OT JJ/IUHBI,
TIJI0La/iy TIOTIEPeYHOr0 CeueHrs U MaTtepuarna.

CMellIaHHOE COeZIMHEHNE MPOBOJHUKOB.

[IpsiMoe W3MepeHUe 3MEKTPOJBIKYIeM cuibl. KOpOTKoe 3aMblKaHUe
rajbBaHUUECKOr0 3/IeMeHTa U OLleHKa BHYTPEHHEro COMPOTUB/IEHUSI.

3aBUCHUMOCTb COMTPOTUB/IEHNSI METAJI/IOB OT TEMITepPaTyPhl.

[TpoBOIMMOCTB 3/1IEKTPOTUTOB.

VickpoBoii pa3psij v TPOBOJUMOCTE BO3ZyXa.

OAHOCTOPOHHSISI IPOBOIUMOCTh AUO/Ia.

Yuenuueckuli 3kcnepumeHm, 1abopamopHble pabombl

M3yuyeHune CMelLaHHOTO COeJUHEHNsI Pe3UCTOPOB.

M3MepeHre >3/1€KTPOABWXKYLLEN CHbI UCTOUHMKA TOKAa W €ro BHYTPEHHEero
COMPOTHUBJ/IEHUSI.

HabnromeHue 3/1eKTposIn3a.

MexnpegMeTHbIe CBA3U

N3yuenune Kypca ¢u3mnku 6a3oBoro ypoBHs B 10 Kjacce OCYIIeCTB/ISETCS C
YUYETOM COZIep)KaTe/IbHbIX MeXIPeJAMEeTHBIX CBsSi3ed C KypCaMM MaTeMaTHKH,
Ouoioruu, XMMuU, Treorpadyy ¥ TEXHOJIOTHH.

MedicnpeOmemHble noHsimus, CBsi3aHHble C W3yuyeHHEeM MeTO/0B Hay4HOro
MO3HaHWs: SIBJIeHWe, Hay4HbId (paKT, TUIoTes3a, (pu3nueckas BeIUMYMHA, 3aKOH,
Teopusi, HaO/OeHre, SKCTIepUMEeHT, MO/ieIMpOBaHue, Mo/le/b, U3MepeHue.

Mamemamuka: pelueHve CUCTEMBbl ypaBHEHWM, JIMHeWHas (YHKLUS,
napaboia, runepbosa, uxX rpa@uKy ¥ CBOWCTBA, TPUTOHOMETpUUYeCcKre (QYHKIWU:
CUHYC, KOCUHYC, TaHI'€HC, KOTaHTeHC, OCHOBHOE TPUTOHOMETPHUUYEeCKOe TOX/1eCTBO,
BEKTOPBI U UX MPOEKLMU Ha OCH KOOP/IUHAT, CI0)KeHHe BeKTOPOB.

Buonozus: MexaHudeckoe JBWKeHWEe B XKMBOW mpupo/je, auddysusi, ocMoc,
TeTI000MeH KUBBIX OpPraHMW3MOB (BH/BI TeTlIONepe/ilauk, TeIJIOBOe pPaBHOBECHE),
3/IeKTpUUeCKUe SIBJIeHUs B XKUBOW MPHUPO/Ie.

Xumusi: AUCKpeTHOe CTpOeHUe BelleCTBa, CTPOeHKe aTOMOB Y MOJIeKYJI, MOJTb
Bell[eCTBa, MOJISIPHAasi Macca, TeruiOBble CBOMCTBA TBEDJBIX Tes, >KUJKOCTeH U



rasoB, 3/7eKTpUYeCcKHe CBOWCTBA METa//IOB, 3JIEKTPOJIMTHYECKasl [UCCOLMaLus,
rajibBaHUKa.

Ieoepacpus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apoOMeTp, TePMOMETP.

TexHonozus: tipeoOpa3oBaHUe ABWKEHWM C HCI0J/Ib30BaHHEM MeXaHH3MOB,
yUéT TpeHusi B TexXHHUKe, TOALLWITHUKA, WCIOIb30BaHUe 3aKOHAa COXPaHeHWUs
UMITy/ibca B TexHUKe (pakeTa, BOJOMET U Jpyrue), [BUTaTe/lb BHYTPEHHEro
cropaHwusi, rapoBasi TypOuHa, ObITOBOM XOJIOUIbHUK, KOHJULIMOHED, TeXHOIOTUU
TOJIyyeHUs1 COBPEMEHHbIX MarepuasjoB, B TOM 4YMC/Je HaHOMaTepUaioB, W
HAaHOTeXHOJIOTMH, 3J/IeKTpOCTaTHUecKasl 3all[uTa, 3a3eM/ieHue 3J1eKTpOrnpruO0opoB,
KCEpOKC, CTPYUHBIN MIpUHTED, 3/IeKTpOHAarpeBaresibHble 110)5(010)5) S8
3JIEKTPOOCBETUTE/IbHbIe TIPUOOPHI, Ta/IbBaHUKA.

11 K/TIACC

Pa3pgen 4. JneKTpoguHaMuKa

Tema 3. MazHumHoe noJie. 3/1eKMpPoOMazHUMHASA UHOYKYUsl

[locTositHHBIE ~ MarHUTBl.  B3aWmopgencTBHe  TIOCTOSIHHBIX ~ MarHUTOB.
MarautHoe Tione. BeKTOp MarHMTHOM HWHAYKUWWU. [IpyHUMO Cymneprio3uuuu
MarHuTHBIX Mojed. JIMHUM MarHUTHOM WHAYKUMHU. KapTWHa JIMHWKA MarHUTHOW
VHYKLWU 10JI51 TIOCTOSIHHBIX MarHvWTOB.

MarHuTHoe TIOJie TIPOBOJHMKA C TOKOM. KapTMHa /MHUKA WHIOYKLUU
MAarHUTHOI'O IO/l [JJIMHHOTO MPSIMOrO IPOBOJHUKA M 3aMKHYTOrO KOJIBL|EBOT'O
MPOBO/IHUKA, KaTYILIKXA C TOKOM. OnbIT OpcTefa. B3auMogercTBre TIPOBOJHUKOB C
TOKOM.

Cuiia Amriiepa, eé MOZyJIb Y HaripaB/ieHHe.

Cuna JlopeHija, eé Moy/ib M HampaBjieHHe. [IBIKeHNe 3apsKeHHOW YaCTHULbI
B OZTHOPO/IHOM MarHUTHOM 11071e. PaboTa cunbl JlopeHria.

fIBeHre 3/1eKTPOMarHUTHOM WHAYKOUU. [IOTOK BeKTOpa MarHUTHOU
VHIYKLUM. OJIEKTPOJABWXKYILAS CWla HWHAYKOUM. 3aKOH 3JIEKTPOMAarHUTHOU
vHAYKOUU Papazes.

BuxpeBoe 3/1eKTpuueckoe Ti0Jjie. JJIeKTPOABWKYLLAs CWja WHAYKLUA B
IIPOBO/IHUKeE, IBWKYILLIEMCS ITOCTYyMaTe/IbHO B OJHOPOZHOM MarHUTHOM I10J1e.

IIpaBuso JleHua.

NHAYKTUBHOCTb. fIB/leHWe CaMOUHAYKLMHU. OJIEKTPOABMKYLLAsA CUJia
CaMOWH/IYKL1H.

OHeprusi MarHUTHOT'O 0JI KaTYLLIKH C TOKOM.

OJIEKTPOMarHuTHOe T0JIe.

TexHuueckue YCTPOWCTBA UM TpakKTUYeCcKoe TpPHUMeHeHUe: TMOCTOSIHHbIE
MAarHuThl, 3JIGKTPOMAarHUThbl, 3JIeKTPOJBUraTe/b, YCKOPUTEJU >JjieMeHTapHbIX
YaCTUL], UHAYKLMOHHA T1eUb.



LemoHcmpayuu

OnbIT IpcTesa.

OTK/IOHeHUe 3/IeKTPOHHOT'O MyYKa MarHUTHBIM I10JIEM.

JIVHUM MHYKLMA MarHUTHOTO TIOJISI.

B3aumMo/ielicTBre ABYyX TPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

HevictBue cuibl JIopeHLa Ha UOHBI 3JIEKTPOJIATA.

SBneHue 3/1eKTPOMarHuTHOW UHYKLIWU.

[IpaBuno JleHua.

3aBUCHMOCTb 37IeKTPOABWIKYILEN CUIbI UHAYKLHAA OT CKOPOCTHA WU3MeHEeHHs
MarHMTHOIO MOTOKa.

fBneHve CaMOUHIYKLIUN.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabombl

M3yueHre MarHUTHOTO MOJISE KAaTYLLIKU C TOKOM.

VccnenoBanve feWCTBUS TIOCTOSTHHOIO MarHATa Ha PaMKY C TOKOM.

WccnenoBanue siB/ieHUS 3/IEKTPOMarHUTHOU UHAYKLWU.

Pasgen 5. Kosiedauusi ¥ BOJTHBI

Tema 1. MexaHuuecKue u 3/1eKmpomMazHumHble KonedaHus

KonebatenvHass  cucrema. CBobGoiHble  MexaHWUeCcKWe  KoJieOaHWMS.
apmoHnueckue Kosiebanus. Ilepuos, "acTtoTa, amruidtyza ¥ (asza KosieOaHUM.
[Ipy>KMHHBIM MasTHUK. MaremMaTUYeCKUU MasTHUK. Y paBHeHUE rapMOHWUYECKUX
Konebanuii. [IpeBpaiiieHrie HepTUK IPU rapMOHHUYECKUX KOmebaHUsIX.

KonebaTenbHbii KOHTYp. CBOOO/HBIE 3/IEKTPOMAarHWTHBIE KOyie0aHUS B
WiealbHOM KojiebaTeTlbHOM KOHType. AHAJOTHSI MeXIy MeXaHWUYeCKUMHU U
3JIEKTPOMarHUTHeIMM  KojieOanusiMu. ®dopmyna TomcoHa. 3akoH COXpaHEHUS
9HEepPruu B HjiealbHOM KoJiebaTe/lbHOM KOHTYPe.

[TpencraBneHye O 3aTyxaroIMX KoiebaHUSX. BBIHYKeHHbIE MeXaHUUeCKHe
KosnebaHusi. Pe3oHaHc. BbIHYXIeHHbIe 3/1eKTPOMarHUTHbIe KoJ/ieOaHuUs.

[lepemennbli TOK. CHHYCOWJA/NBbHBIM TME€pPEMEHHbIM TOK. MOIIHOCTB
TepeMeHHOr0 TOKa. AMIUIMTY[HOe W [EeMCTBYHOIlee 3HauyeHHWe CU/Ibl TOKa U
HarpsDKeHUsl.

Tpancdopmarop. TTpon3BoACTBO, Mepefiaua U MOTpeOeHre 3/IeKTPHUeCKOM
SHEPruM. JKOJIOTUUYeCKHWe PUCKHU TIPU TIPOU3BOJICTBE 3y1eKTpo3Hepruu. KynbTypa
VICII0/Tb30BaHUs 3/IEKTPO3HEPIUU B TTIOBCEJHEBHOM XKU3HMU.

TexHUuyeCcKre yCTPOWCTBA W TMPAKTUUYECKOe TpPHUMEHEeHHe: >SJIeKTPUYeCKUU
3BOHOK, TeHepaTop MepeMeHHOr0 TOKa, IMHUU 371eKTpornepezay.

LemoHcmpayuu

WccnemoBanre TapamMeTpoOB KosieOaTe/IbHOM CHUCTeMbl (TIPY>KUHHBIA WM
MaTeMaTUYeCKUN MasiTHUK).



HabJtojeHue 3aTyxarolux KosiebaHui.

K ccnenoBaHye CBOMCTB BBIHYK/I€HHBIX KO/ieOaHUH.

HabGmoeHne pe3oHaHca.

CB00OO/IHbIE 37IEKTPOMAarHATHBIE KOiebaHusI.

OcuunnorpaMmel (3aBUCMMOCTU CUJIBI TOKA U HANPSDKEHUSI OT BPEMEHU) /IS
3/IeKTPOMarHUTHBIX KOJleOaHUH.

Pe3oHaHC TmipM MOC/ef0BaTe/IbHOM COeJUHEHWH pe3UCTOpa, KaTyLIKU
VIHIYKTUBHOCTHU Y KOHJIeHCaTopa.

Mopenb TMHWN 371eKTporiepeaun.

YueHuueckuli 3xcnepumeHm, 1abopamopHble pabombi

ccieqoBaHue 3aBUCUMOCTH TIePHO/ia MasbiX KoyiebaHW rpy3a Ha HUTHU OT
JJTMHBI HUTU Y MacChl Ipy3a.

VccnenoBaHre 1MepeMeHHOTO TOKA B LeNd K3  MNOC/Ie0BaTe/bHO
COeIMHEHHBIX KOH/IEHCAaTOPa, KaTyIIKA U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKMpoMdazHUMHble 80/IHbl

MexaHunueckre BOJIHBI, YyCJI0BUA pacripoctpaHeHus. Ilepuoa. CKOpoCTb
pacrpoCTpaHeHuss W JiMHa BOJHBL. [lomepeuHble U TPOJOJIbHBIE  BOJIHBI.
WuTepdepeHius u AUdpakiys MexaHu4eCKrUx BOJIH.

3Byk. CkopocTb 3ByKa. ['poMKOCTb 3ByKa. Bbicora ToHa. TemOp 3ByKa.

OJIeKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUSL U3/TyU€HHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmMHast opuenTalus BeKTopoB E; B, V B sniekTpomarauTHoM BoiHe. CBOUCTBa
3/71eKTPOMarHUTHBIX BOJIH: OTPa)kKeHWe, TpejiomM/ieHue, noJisspy3aliys, Audpakius,
vHTepdepeHusa. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[ITkasa 3/1€KTPOMAarHUTHLIX BOJIH. IIpviMeHeHUe 3/IeKTPOMarHUTHBIX BOJIH B
TeXHUKe U OBITY.

[IpyHLMNBI paOCBA3U U Te/leBUAeHus. Pagronokanys.

OJIeKTPOMAarHUTHOe 3arpsi3HeHre OKPY Karollen Cpefibl.

TexHUueckue yCTPOMCTBA M TIpaKTUYeCcKoe TMpUMeHeHHe: My3blKaJbHbIe
VHCTPYMEHTHI, y/bTPa3ByKOBas [AUAarHOCTMKa B TeXHUWKe W MeAulUHe, pajap,
paIMOTIPUEMHUK, Te/leBHU30p, aHTeHHa, TefedoH, CBU-neusb.

LemoHcmpayuu

O6pa3oBaHue 1 pacrpoCTpaHeHe TMoTIePeuHbIX U TIPOZAOIBHBIX BOJTH.

Kone6mtoiieecst Teio Kak NCTOUHUK 3BYKa.

HabstojeHre oTpaykeHus U peioM/IeHUsI MeXxaHUueCKUX BOJIH.

Hab6ntoneHue narepdepeHIuy U AUGPaKI[A MeXaHUueCKUX BOJIH.

3BYKOBOW pe30HaHC.

HabstoeHre CBsi3M TPOMKOCTM 3ByKa M BBICOThI TOHA C aMIUIUTYJOU U
YyacToTol KosebaHui.



WccnepoBaHve  CBOMCTB — 3JIEKTDOMAarHUTHBIX — BOJIH: OTpa’kKeHUe,
TipesioM/IeHure, NoJsipusanys, AudpakLys, UHTephepeHLHsl.

Tema 3. Onmuka

'eomeTprueckass ontuka. [IpsmonnvHerHOe pacripoCTpaHeHue CBeTa B
oAHOpOAHOU cpepie. JIyu cBeTa. ToueuHblli UCTOYHUK CBeTa.

OTpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHure M300pakeHU B
IIJIOCKOM 3epKasie.

[Tpenomenue cBeta. 3aKOHbBI TIpe/IOMIeHUS CBeTa. AOCOJIIOTHBIN TIOKa3aTeb
nipesiomnieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. [lpefienbHBIMA Yros IOJHOTO
BHYTPEHHEr0 OTPa’KeHMUs.

Hucniepcus cBeta. Cio)KHBIN cocTaB 6esioro ceeta. LBer.

CobOupatoriie ¥ pacceuBaroie JuH3bl. ToHKasg smH3a. PoKycHoe
paccTosiHMe W ONTHuYecKasi CWia TOHKOM JynH3bl. [locTpoeHue u3o0OpakeHUi B
cobuparoix ¥ paccedBarolUX JMH3aX. PopMysia TOHKOW JIMH3BL YBeauueHUe,
JlaBaeMoe JIMH30U.

[Ipenenbl NpUMEHUMOCTUA TeOMEeTPUUECKOM OITTHKH.

BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble HCTOUYHUKMU.
YcnoBusi HabmofeHUss MakKCUMyMOB W MWHMMYMOB B HWHTep(epeHLMOHHON
KapTUHE OT [IBYX CHH(a3HbIX KOr€PEeHTHBIX UCTOUHUKOB.

Oudpakiusi ceta. /[udpakiyoHHas pemiéTka. YcaoBue HabmoneHUs
[JIABHBIX ~MAakKCMMYMOB TIpM TMaZleHMd MOHOXPDOMAaTWMYecKOro CBeTa Ha
TA(PPaKIMOHHYIO PelléTKY.

[Tonsspusauus ceera.

TexHUuyeckue yCTPOUCTBA M TIpaKTUUeCKOe T[pHMEHEeHWe: OUKM, JIyma,
¢doToamnmapar, MPOEKLMOHHbIM arrapaT, MHUKDPOCKOIM, TeJIeCKOI, BOJOKOHHAs
OMTHKA, AU(PPaKIMOHHAS PelléTKa, TOISPOU,.

Lemoncmpayuu

[IpssMonMHeNHOe pacnpoCTpaHeHWe, OTpakKeHWe U MpeiOMJIeHHWe CBeTa.
OnTuueckuie MpUOOPHI.

ITonHoe BHyTpeHHee oTpakeHue. Mo/esb CBeTOBO/a.

WccenoBaHue CBOMCTB M300pa)keHHH B JTMH3aX.

Mogenu MUKpPOCKOIIa, TejieCKora.

HabtojeHme uHTepdepeHIny CBeTa.

Habmonenue audpakiyu ceeTa.

HabstojeHue fucrepcuy cBeTa.

[TosnyyeHue crieKTpa C MOMOLLBIO [TPU3MBI.

[TosyyeHue criekTpa € MOMOILBIO AU(PPAaKIMOHHOW PELIETKH.

HabntoneHue nossipu3aliu CBeTa.

YueHuueckuli 3xcnepumeHm, 1abopamopHble pabombi



3mepeHue roKa3aresist TIpe/IoM/IeHHsT CTeKIa.
WccnenoBaHuie CBONCTB M300paykeHUI B IMH3AX.
HabmntoieHue [ucriepcuu CBeTa.

Pa3gen 6. OcHOBBI Crielida/IbHOM TeOPUH OTHOCHUTE/TbHOCTH

['paHuLbl  TIPUMEHMMOCTHM  K/JACCMYeCKOM  MexaHuKu.  [locTynaTel
Creliia/ibHOW TeOpUuM OTHOCWUTE/IbHOCTU: WHBApPMAHTHOCTb MOJYJS CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUI OTHOCUTEIBbHOCTH JUHILITEMHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMe/ljieHie BpeMeHM U COKpallleHue
JUTUHBL.

OHeprusi U UMIy/IbC PeISITUBUCTCKON YaCTHULBI.

CBsI3b MacChl C SHEPruer U UMITYJIbCOM PeISITUBUCTCKOM YaCTULIbl. DHeprus
TTOKOSI.

Pa3gen 7. KBanroBas ¢u3uka

Tema 1. Dn1emeHmbl KBAHMOBOU ONMUKU

®otonbl. Popmyna [1naHKa cBs3U 3Hepruu (POTOHA C €ero YaCTOTOM. DHeprus
Y UMITyJIbC (DOTOHA.

OTtkpbiTHe U uccaefoBadre GpoTo3ddekrta. OnbiThl A. I'. CTo/eToBa. 3aKOHBI
dbotoaddekra. YpaBHeHue OuHIITeMHa 451 (oTo3pdekTa. «KpacHasi rpaHuiia»
dhoTosddekra.

Hapnenue ceeta. OnbiThl [1. H. JleGezera.

XuMHuecKoe JeliCTBUe CBeTa.

TexHuueckre yCTPOWCTBA W MpaKTUUeCKoe TMpUMeHeHue: (POTO3/IeMeHT,
doTomaTuurk, cosHeuHas 6aTapesi, CBeTOAUO/.

LlemoHcmpayuu

d®oTo3(pdeKT Ha ycTaHOBKe C LIMHKOBOM M/IaCTUHOM.

VccnenoBaHue 3aKOHOB BHeLlIHero (oTosddekra.

CeToguof.

ConHeuHas bartapest.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OnbiTel Pe3epdopja mo paccesiHUI0 O -UacCTHII.
[InanerapHasg ™mogenb aroma. [loctynatel bopa. M3nyueHuve u TiorjioljeHue
(OTOHOB MpU Tepexo/ie aToMa C OJHOTO YPOBHSI 3HEPTUM Ha Apyrou. Buabl
crieKTpoB. CrieKTp ypOBHeW 3Hepruu aroma BOJ0poJa.

BosHoBble cBorcTBa yactul]. Bonnel fe Bpounsa. Koprycky/isspHO-BOTHOBOM
JyaJTU3M.

CMOHTaHHOE Y BBIHY>KIEHHOE U3/Ty4YeHue.

TexHUUyeCcKue YCTPOMCTBA U TMPAKTUUYECKOe TPUMEHEeHUe: CIeKTPaJbHbIU
aHa/m3 (CreKTPOCKOIT), J1a3ep, KBAHTOBbINM KOMITbIOTEP.



LemoHcmpayuu

Mopgens onbita Pesepdopga.

OrnipeziesieHre [/IMHBI BOJIHBI Jla3epa.

HabtojeHue MMHeuaThiX CTIEKTPOB U3TyUYeHMUs.

Jlazep.

YueHuueckuli 3xcnepumeHm, 1abopamopHble pabombil

HabtoieHue TMHENYaTOro CrieKTpa.

Tema 3. AmomHoe s10po

OKCIepUMEHThI, [IOKa3bIBalOL[e CJI0XXHOCTb CTpoeHus sigpa. OTKpbITHe
pagroakTuBHOCTH.  OmbiTel  Pe3epdopma 1o ompefenieHU:0  COCTaBa
paguoakTUBHOrO u3nyueHus. CBoilictBa anbda-, OerTa-, TramMMa-u3TydeHusl.
BivssHue paiMOaKTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTKpeITHE TIpOTOHA W HelTpoHa. HyknoHHass Mmogenb siapa I'eiizeHOepra—
WBaHeHKo. 3apsg sapa. MaccoBoe unciio sapa. M3otorsl.

Anbda-pacniaZi. OeKTPOHHBIM M TO3WUTPOHHBIM OeTa-pacrag. ["amma-
v3/lyyeHre. 3aKOH paJy0aKTUBHOI'O pacriaja.

OHeprus CBsi3U HYK/IOHOB B sifipe. epHble cumbl. JedekT Maccel spa.

AnepHsble peakuuu. [lenieHre U CUHTe3 szep.

SnepHbiii peakTop. TepmosifepHbiii cuHTe3. [IpoGreMbl ¥ TEepCTIEKTHUBEI
sIePHOM SHePreTUKU. DKOJIOTUUeCKHe acCleKThl iJePHOU SHePreTUKHU.

OJieMeHTapHble YyacTULibl. OTKpBITHE ITO3UTPOHA.

MeToibl HaOJTIO/IeHUS ¥ pETUCTPALMK 37IeMEeHTapHBIX YaCTHII.

dyHamMeHTaIbHbIe B3auMozencTBUs. EMUHCTBO (Pr3rueCcKor KapTUHBI MUPa.

TexHHUUYeCKre yCTPOMCTBA U MPAKTAUeCKOe MPUMEHEeHHe: T03UMeTpP, Kamepa
BuibCoHa, s/1epHbINA peakTop, aToMHast 6oM0a.

LemoHcmpayuu

CUéTUMK MOHMU3UPYIOLLIUX YaCTHLI.

Yuenuueckuli s3xcnepumeHm, nabopamopHble pabomnbl

VccnenoBaHue TPeKOB UacTuL] (M0 TOTOBBIM (poTorpadusim).

Pa3jen 8. J1eMeHTbI aCTPOHOMUH U ACTPOPU3UKH

JTanbl pa3BUTUS aCTPOHOMUU. [IpuKiasHOe 1 MMPOBO33peHUECKOe 3HaUYeH e
aCTPOHOMMUH.

Bupg 3Bé3ngHoro Heba. Co3Be3qus, sSpKHe 3BE3/bl, IJIaHEThI, UX BHUIUMOE
JIBU>KEHHUeE.

CoJiHeyHas cucTema.

Connue. CosiHeyHass akKTUMBHOCTb. M cCTOuHMK 3Heprur CoJiHL[@ U 3BE3[.
3BE3/Ibl, UX OCHOBHbIE XapAaKTePUCTUKHU. [lMarpaMma «CreKTpajbHbIM KaacC —
CBETUMOCTb». 3BE3/bl TJIaBHOW TOC/IEe[0BAaTebHOCTH. 3aBUCUMOCTb «Macca —
CBETUMOCTb» IS 3BE37, T'JIaBHOW TOC/e[0BaTe/lbHOCTU. BHyTpeHHee CTpoeHHe



3B6371. CoBpeMeHHbIe Tpe/CTaB/IeHrUs 0 MPOUCXOXAEHUU Y 3Botonuu CoJHLa U
3BE3/]. JTarbl )KU3HU 3BE3]I.

Mneunbivi IIyte — Hama ['anaktyka. IlonoxeHve u aBvkeHue Co/HLA B
["anaktuke. Tumnsl ranakTuk. PaguoranakTuku U KBasapbl. YEpHbIe AbIpbI B sS7pax
rajiakTHK.

BcenenHas. Paciiviperrie BeenenHoit. 3akon Xa66s1a. Pa3beranue ramakTuk.
Teopus bosbiioro B3peiBa. PevkToBOE M3/TyuyeHue.

MaciurtabHasi ctpykrypa BcenenHoii. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUM.

YueHuueckue Hab0O0eHUst

HabstojeHnsi HeBOOPYKEHHBIM TJIa30M C HCTIO/b30BaHHEM KOMITbIOTE@PHBIX
TIPUWIOYKEeHUH ZIJisl oTipe/iesieHusl TI0/I0)KeHUsI HeOeCHbIX 00beKTOB Ha KOHKDETHYHO
JlaTy: OCHOBHbIe CO3Be3vsd CeBepHOro MoJTyLIapusi U SIpKre 3BE3/bl.

Habttojenust B Tesieckor JIyHsl, riiaHet, Mieudoro ITyTa.

O06o0mIaroiee MOBTOpeHHE

Ponb (U3MKM ¥ aCTPOHOMHMHM B 5KOHOMHUECKOW, TEeXHOJIOTMYeCKOH,
COLIMA/IbHOW U 3TUYEeCKOM cepax /esTe/IbHOCTH Ue/ioBeKa, poib U MeCTO (PU3MKU
1 aCTPOHOMUU B COBPeMeHHOM HayuHOW KapTHHe MHpa, po/ib (DU3UUeCKOu Teopuun
B (OpDMHDOBAaHWU TIPEACTABIEHUM O (PU3NUECKOW KapTMHE MHUpa, MeCTO
(bur3uUeckol KapTUHBI MUpa B 0011[eM psi/ly COBPeMeHHbIX eCTeCTBeHHO-HayUHbIX
Tripe/ICTaB/IeHUM O IPUPOJE.

MexnpeaMeTHbIe CBSI3U

N3yuenune Kypca ¢usvku 6a3oBoro ypoBHsi B 11 Kjacce OCyIeCTB/ISIETCS C
Y4ETOM COJeprKaTe/IbHbIX MEXMPeJMETHbIX CBSI3eM C KypCcaMd MaTeMaTHKH,
buosioruu, XMMUH, reorpadyy ¥ TEXHOJIOTHH.

MedicnpeOmemHble noHsimus, CBsi3aHHble C W3yUYe€HHWEM METO/0B Hay4HOIo
TO3HaHUS: SIBJIeHWe, Hay4HbIM (aKT, ruroresa, (pusanueckass BeJWUYMHA, 3aKOH,
Teopusi, Hab/ro/ieHue, SKCIIePUMEeHT, MO/Ie/IMPOBaHue, MO/ie/ib, U3MepeHHe.

Mamemamuka: pelieHWe CUCTeMbl ypaBHEHWM, TPUIOHOMETPUUECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOe
TOXECTBO, BEKTOPbl Y WX TIPOEKIIMM HAa OCUM KOOpJWHAT, CJI0)KeHUe BEKTOPOB,
TIPOU3BO/IHbIE 3/IeMEHTAapHbIX (YHKI[MH, TIPU3HAKW T1107I00Ms TpPeyrojibHUKOB,
oripe/ie/ieHue TJIOIIA/IU TVIOCKUX (GUryp v 06béma Tert.

Buonozus: 3/eKTpudeckue sIBIeHHUSI B JKWBOW TpHUpPOZe, KomebaTenbHbIe
JBW)KEHUST B )KUBOU TMPUPOJE, ONTHUUYECKHe SIBJIEHUSI B JKUBOM TPUPO/JE, [eUCTBUE
paZiualiiy Ha >KBble OPraHU3MBblI.

Xumusi: CTpOEHHe aTOMOB U MOJIEKYJI, KPUCTA/I/TMUeCKast CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHUs KPUCTA/UIMYECKOW PpeIETKH, CIeKTpaJbHbINA
aHaus.



leoepacpusi: MarHWTHBIE TIO/IFOCA 3€MJIH, 3a7e)Kd MAarHUTHBIX  PY/I,
(boToChEMKA 36MHOM MTOBEPXHOCTH, TIPe/ICKa3aHue 3eM/IeTPSICeHUH.

TexHono2us: JMHUW 3/I€KTpOriepefady, TeHepaTop IePeMEeHHOr0 TOKa,
3/1IeKTPO/JBUraTe/ib, WHAYKLIMOHHASA Tieub, pajap, PaJUONpPHUEMHUK, TeseBU30p,
aHTeHHa, TenedoH, CBY-mieub, NMPOEKI[MOHHBIN arrapar, BOJIOKOHHAsl OITHKa,
costHeuHast OaTapesi.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA IIPOI'PAMMBLI IIO
®U3UKE HA YPOBHE CPE/JHEI'O OBIIIEI'O OBbPA3OBAHUSA

OcBoenne yueOHOro mipeaMera «®PH3MKa» Ha YPOBHE CpegHero o0IIero
obpa3oBanusi (6a30BbIii YPOBEHB) [IO/DKHO O0ECTIeUMTh [JOCTIDKEHHE CJIeAYHOIINX
JTMUYHOCTHBIX, METapeZIMETHBIX 1 TIPeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJIBTATHI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHsI yuebHOTo npeamera «Pr3nKa» AO/DKHBI
OTpa)kaTb TOTOBHOCTb M CMOCOOHOCTH 00ydYarolMXCcsi PYKOBOJACTBOBAThCS
c(hOopMHUpPOBaHHOW BHYTPEHHeM TMO3UlMeN JIMUHOCTH, CHUCTEMOU L|eHHOCTHBIX
OpHEeHTALWH, TI0O3UTHUBHBIX BHYTPEHHUX  yOeXJeHui, COOTBETCTBYIOIIUX
TPaIUI[MOHHBIM I[€HHOCTSIM POCCHHCKOTO OOII[eCTBa, pacIiIMpeHre >XU3HEeHHOTrO
OMbITa U OMbITA AESTeJbHOCTHA B MpOLeCCe peaau3aliiid OCHOBHBIX HarpaB/ieHUN
BOCITUTaTeIbHOU [1eATe/TbHOCTH, B TOM YMCJIe B UaCTH:

1) rpa)k1aHCKOT0 BOCIIUTAHMS:

c(hOopMHPOBAHHOCThH I'PAKAAHCKON TIO3UIMK 00yJaroIIerocst Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCHUHCKOT0 00IIleCcTBa;

MIPUHSATHE  TPAJAWI[MOHHBIX  OOIeue/loBeUeCKUX  TYMAHUCTHUECKUX U
JleMOKPaTU4eCKUX LIeHHOCTew;

TOTOBHOCTh BECTH COBMECTHYIO JeSITeJIbHOCTb B MHTepecax IPakJaHCKOro
o0111ecTBa, y4aCcTBOBATh B CAMOYITIPaB/IeHUH B 00pa3oBaTe/IbHOM OpraHU3aliuy;

yMeHHe B3aUMO/[eliCTBOBATh C COLIMATbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
VX QYHKLUSIMU U Ha3HAUeHUEM;

TOTOBHOCTh K T'yMaHUTapHOW U BOJIOHTEPCKOM /leITe/TbHOCTH;

2) IaTPHMOTUYECKOT0 BOCIIUTAHUSA:

chopMHPOBaHHOCTb POCCUMCKOU IPaKIAHCKOU WJIEHTUYHOCTH,
MaTpUOTHU3Ma;

L[EHHOCTHOE OTHOIIIeHWe K TOCYJapCTBEHHbIM CHMBOJIaM, [AOCTHKEHHUSIM
POCCUHCKHX YUEHBIX B 00/1aCTH PU3NKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 TTIOBeJeHUS;

CTIOCOOHOCTh OI[€HWBATh CHUTYAI[dI0 W TIPUHAMATh OCO3HAHHBbIE PeIleHHUS,
OpUEHTUPYSCh Ha MOpabHO-HPAaBCTBEHHbIE HOPMbI U 1eHHOCTU, B TOM UHCJie B
JesiTeTbHOCTU YYEHOT0;

0CO3HaHKe JIMYHOT0 BK/1a/la B IOCTPOeHNe yCTOWUYUBOTO OyAyIiero;

4) 3cTeTUYEeCKOro BOCITUTAHUS:

3CTETUUECKOe OTHOILLIeHHWEe K MUPY, BK/ItOUasi 3CTeTUKY HayuHOT'O TBOPUeCTBa,
TIPUCYIIero (pu3nueckou HayKe;



5) TPY/A0BOr0 BOCIIUTAHUA:

WHTepeC K pa3inyHbiM cdepaM TMpodecCHoHATbHOU JesiTe/IbHOCTU, B TOM
yuc/ie CBSI3aHHBIM C (PU3UKOM U TeXHUKOMW, yMeHHe COBepIlaTh OCO3HAHHbIN BbIOOD
Oyayieit mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHbIE T1JIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUI0 U caMoobpa3oBaHMIO B 006/1aCTH
(bU3MKKY Ha TIPOTSHKEHUH BCel JKU3HHU;

6) 3K0/10ru4ecKoro BOCIIUTAHMS:

c(OPMHPOBAHHOCTb 3KOJIOTMUECKOW KYJ/IbTYphbl, OCO3HaHWe T100aJbHOr0
XapakKTepa 9K0JI0rMuecKux mpobsiem;

TJIaHMPOBaHUE U OCYIIeCTB/IeHUe IeCTBUM B OKpY»Katolllel cpejie Ha OCHOBe
3HaHU 1jesield yCTOMUMBOIO Pa3BUTHS Ue/I0OBeuecTBa;

paciivpeHre OIbiTa [IeTeIbHOCTH KOJIOTHUeCKOM HarpaB/IeHHOCTH Ha
OCHOBe UMEIOIINXCS 3HaHUH 10 (H13UKe;

7) IeHHOCTH HayYHOT0 IMO3HaHMA:

c(OpMHPOBAaHHOCTb MHMPOBO33DEHMS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (GU3NUECKON HAyKU;

OCO3HaHWe LIeHHOCTU HAay4YHOW [|esiTelbHOCTH, TOTOBHOCTb B MpoLiecce
n3ydyeHuss  (U3UKKM  OCYIIECTB/SATb  TIPOEKTHYD UM HCC/e/l0BaTe/bCKYIO
JesiTe/IbHOCTh UHWBU/YaabHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe JeHCTBUS
Bba3oBble jioruyecKue AeiiCTBUA:
camMoCTosITe/IbHO  (OpMYJIMpOBaTh M aKTyaJWM3upoBaTh  Ipobsiemy,
paccMaTpuBaTh e€é BCECTOPOHHE;
oTipefiesisiTh 1e/Id JesiTe/IbHOCTH, 3a/laBaTh TapamMeTpbl U KPUTEePUM UX
JOCTYDKEHUS;
BBISIB/IATh ~ 3aKOHOMEPDHOCTH ¥ TIPOTUBOPEUYMs] B pacCMaTpHBaeMbIX
bu3nUeCKUX SIBIEHHUSX;
pa3pabaThiBaTh MJIaH pellleHus pobieMbl C yUETOM aHa/iv3a UMEROIIUXCS
MaTepua/bHbIX U HeMaTepUabHbIX PeCypCOB;
BHOCUTb KODPEKTHBHI B /IeSITe/IbHOCTb, OLIEHHBAaTh COOTBETCTBUE Pe3y/IbTaTOB
1[e/1sIM, OlleHUBaTh PUCKH TIOC/IeJCTBUMN JiesiTeTbHOCTH;
KOODJIMHUPOBaTh U  BBLIMIOJHATH pabOTy B YC/IOBUSIX — peasibHOTO,
BHUPTYabHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/IENCTBYS;
pa3BHBaTh KPeaTHBHOE MbIIILJIEHHe TIPU PellleHHUH KU3HEeHHBIX MpobsieM.
Ba3oBble UCCIei0BaTe/IbCKIe {eCTBHSA:
B/Ia/IeTh HAYYHOU TePMHUHOJIOTHEH, KIF0UeBbIMUA TOHSATHUSIMHA U MeTOZaMH
(bu3rMuecKol HayKu;



BJIa/IeTh HaBbIKaMH yueOHO-MCC/IeZloBaTe/IbCKOM U TTPOEKTHOH JleATeTbHOCTH
B 00/1aCTH (DU3UKH, CITOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITETbLHOMY TTOHCKY
METO/IOB pellleHus] 3a7au (PU3NUeCcKoro CcofiepykKaHUsl, TMPUMEHEHHUIO DPa3InYHBIX
METOZIOB TI03HAHUS;

BMA/IeTh BUAAMU [IeSITEIbHOCTH TI0 TIOMYYeHUIO HOBOTO 3HAHUsS, €ro
WHTEpIIpeTaliiy, IpeoOpa3oBaHUI0 W TPUMEHEHWIO B Ppa3/IMUHbIX YUueOHBIX
CUTYaI[UsIX, B TOM UHCJIe TIPU CO3/JaHUM yueOHBIX TIPOEKTOB B 00/1acTH (DH3UKHY;

BBISIB/IAT TIPUUMHHO-C/IE[ICTBEHHBIE CBSI3W W aKTya/JM3UpOBaTh 3ajauy,
BBI[BUTATh TUTOTE3y €€ pellleHus, HaXOAWTb apryMeHThI /il [oKa3aTelbCTBa
CBOMX YTBEp)K/I€HHH, 3a/laBaTh ITapaMeTphbl U KPUTEPUH PelleHNS;

aHa/IM3UPOBaTh TIOJyueHHble B XO/le peIIeHHs 3a/laud  pe3y/IbTaThl,
KPHUTHUECKU OIIeHWBaTh UX IOCTOBEPHOCTh, POTHO3HMPOBATh W3MeHeHHe B HOBBIX
YC/IOBUSIX;

cTaBUTh U (HOPMYJUPOBaTh COOCTBEHHBIE 3a7aud B 0Opa3oBaTebHOU
JesITe/IbHOCTH, B TOM UHCJIe TIPH U3YUeHUH (PU3UKY;

JlaBaTh OI[eHKY HOBBIM CUTYaIUsIM, OLIeHUBATh IPUOOPETEHHBIH OTIBIT;

yMeTb TI€PEHOCUTh 3HaHUsI 10 GU3MKe B TIPAKTUUYEeCKyl 00/1acTb
YKU3HeesITeTbHOCTH;

yMeTb UHTeTPUPOBATh 3HAHHUS U3 Pa3HBIX MPeMETHBIX 00/1acTel;

BBIIBUTATh HOBBIE W/IeH, TIpe/IjlaraTh OPUTrHHaIbHbIE ITOAXO0/IbI U PellleH s

CTaBUTH MPOO/IeMbI U 3afiauu, JOMYCKAOIIye abTepHAaTUBHbBIE PelleHUs.

Pab6ota c uadopmarmeii:

B/Ia/IeTh HaBbIKAMU TIOJIyYeHUss UHPOPMALUU (PU3UUECKOTO COJIepyKaHUs U3
WUCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIEeCTB/IATh TIOWCK, AaHaju3,
CUCTeMAaTH3alMI0 ¥ WHTEPHpeTaryio HWHGOOPMAalMA pa3/UUHbIX BUZOB W (HOpM
TIpe/ICTaB/IeHHSI;

OLIeHHBATh [JOCTOBEPHOCTh MH(MOPMAI[UH;

WCTIO/Ib30BaTh  CpeAicTBa  WHGMOPMAI[MOHHBIX W KOMMYHHKAI[OHHBIX
TeXHOJIOTUM B pellleHMM KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpraHW3al[MOHHbIX
33au C coOmozeHreM TpeOOBaHWN JPrOHOMMKH, TEeXHUKH 0e30MacHOCTH,
TUTHeHbl, pecypcocOepe)keHUs, TIPaBOBBIX W ITUYECKMX HOPM, HOPM
MHGbOpPMaI[MOHHOM 06e30ITaCHOCTH;

COo3/1aBaTh TEKCThI (DU3MUECKOTO COJiep)KaHusl B Ppa3/UUHbIX (opmarax C
yuéTOM Ha3HaueHUst MTHPOPMAIUH | 1[e/IeBO ayAUTOPUU, BbIOMpast ONITUMAaJIbHYIO
dbopMy Tipe/icTaB/IeHUs U BU3ya/TU3allHH.

KoMMyHHMKaTHBHbIe YHUBepPCa/IbHbIe yueOHbIe eiiCTBHs:
OCYILIeCTBJISITh 00IIleHre Ha YpoKaxX (PM3UKU U BO BHEYPOUHOU JiesITeTbHOCTH;



pacrio3HaBaTh TPEJINOCHIKM  KOHMIUKTHBIX CUTyallUi W  CMSryaTh
KOH()/TUKTBI;

pa3BEéPHYTO W JIOTUYHO M3JlaraThb CBOKO TOUKY 3pPEHUSI C MCIO0Jb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMAaTh M MCIOJIb30BaTh MpPeUMYyIllecTBa KOMaHHOW U WHWBU/TyabHOU
paboThI;

BbIOMpAaTh TEMATUKy W MeTO/bl COBMECTHBIX [eHCTBHM C YUYETOM OOILIUX
VHTEPEeCOB U BO3MOXKHOCTEHN Ka)KJJ0r0 ujieHa KOJ/JIEKTUBa;

MpUHUMAaThb LeJId  COBMECTHOM  [leATeJIbHOCTH, OpraHM30BbIBaTb U
KOODJMHUPOBATh JEWCTBUS TI0 €€ NOCTHM)KeHUIO: COCTAaB/SAThb TJIaH [IeMCTBUM,
pacrpeziesiitb poJidi C YYéTOM MHEHMM YUYaCTHUKOB, OOCY)KIaTb pe3y/bTaThbl
COBMeCTHOU paboTh;

OlleHMBaTh KaueCTBO CBOEr0 BK/a/la M KaX/JOro ydacTHMKa KOMaH/bl B
001111t pe3y/bTar 10 pa3pab0TaHHBIM KPUTEPHSIM;

rpejjlaraTb HOBbIE TIPOEKThI, OLIeHWBaTb WJed C TI03ULUA HOBU3HBI,
OpUTMHATBHOCTH, TTPAKTUYECKON 3HAUMMOCTH;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTeruyeckoe T[IOBeJleHHe B Pa3/MYHbIX
CUTYaLUSIX, TIPOSIB/ISITH TBOPUECTBO U BOOOparkeHue, ObITb MHULIMATUBHBIM.

Pery/isaTUBHBbIe YHUBEpPCa/IbHbIE yueOHbIe AeiiCTBUSA
Camoopranusanus:

CaMOCTOSITE/ILHO OCYIIeCTB/ISATh TI03HABATE/bHYIO IeSITe/IbHOCTb B 00/acTh
GU3MKM W aCTPOHOMMHM, BBHISIBJISITH TNPOOJEMBbI, CTaBUTh W (POPMYJTHUPOBAThH
coOCTBeHHEBIE 3a/1auy;

CaMOCTOSITeJIbHO COCTaBJ/ISITh IJIaH pelleHus] PaCYéTHbIX W KauyeCTBEHHBIX
3a/1ay, TUIaH BBITOTHEHUS TIPaKTUYeCKON paboThl C YUETOM MMEIOIIUXCSI peCypCoB,
COOCTBEHHBIX BO3MOKHOCTE! U MPeTIOUTeHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYyalLUsIM;

pacLIUpPSTh PAMKH yueOHOTO TpefMeTa Ha OCHOBe JIMUHBIX TPeAIIOUTeHHUH;

JlerlaTh OCO3HaHHBI BbIOOpD, apryMeHTHpOBaTh e€ro, Opathb Ha cebs
OTBETCTBEHHOCTh 3a pellieHue;

OLIeHHBAaTh IMPHUOOPETEHHBIH OITBIT;

criocobcTBOBaTh (POPMHUPOBAHUIO U TPOSIBJIEHUIO 3pPYAULIMA B 00acTu
(bhH13UKH, TIOCTOSIHHO TIOBBIIIATh CBOY 00pa3oBaTe/ibHbIN U KY/IbTYPHBINA YPOBEHb.

CaMOKOHTPO/1b, SMOIMOHA/TLHBINA HHTE/VIeKT:

[laBaTb OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCUTb KOPPEKTHBBI B JeSTEJbHOCTD,
OlLleHMBaTh COOTBETCTBUE Pe3y/IbTaTOB IieJisIM;

BJIaZIeTh ~ HaBbIKAMM  TI03HaBaTe/JbHON  pedeKCUM KaKk  OCO3HaHUs
COBEpLIAaeMbIX [eWCTBUM M MBICJUTENbHBIX IIPOLIECCOB, WX Ppe3yJ/bTaTOB U
OCHOBAHMI;



WICTI0JTb30BaTh TIPUEMBI pedIeKCHH /IJ1s1 OLIEHKH CHUTYalUU, BEIOOpa BEPHOTO
peIleHus;

yMeTb OL|eHWBaTh PUCKU U CBOEBPeMEHHO TPUHUMATh pellleHHsl M0 MUX
CHIDKEHHMIO;

NpUHAMaTh MOTHBBI W apryMeHTbl JADYTrHX TIIPU aHalu3e pe3y/bTaToB
JesaTeTbHOCTH;

TIPUHUMATh Cebs1, TOHWMasi CBOU He/IOCTaTKH 1 IOCTOMHCTBA;

NpUHKUMaTh MOTHBBI W apryMeHTbl [ADYTHMX TIIPpU aHalu3e pe3y/bTaToB
JesiTeTbHOCTY;

TIpU3HAaBaTh CBOE MPaBO U TIPABO IPYTHX Ha OIIHOKU.

B rmipoliecce AOCTW>XeHUs JIMYHOCTHBIX Pe3y/JIbTaTOB OCBOEHHS TPOTPaMMBbI
no ¢usMke AIg ypOBHS cpegHero o0Oijero oOpa3oBaHUs y 00yuaromUXCs
COBEpIIIEHCTBYETCS 9MOIL[MOHAJTbHBIN WUHTEJIIEKT, TIpe/III0/I1ar aFoIIA
c(hOpMUPOBAHHOCTA:

CaMOCO3HaHUS, BK/TIOUAOIIEr0 CTIOCOOHOCTh TTOHMMATh CBOE 3MOI[MOHATbHOE
COCTOsTHUWe, BUZIETh HallpaBJ/ieHUsI pa3BUTHsI COOCTBEHHOM SMOLIMOHA/IBHOM Chephl,
ObITH YBEpeHHBIM B cele;

CaMOpery/IMpPOBaHMs], BKJ/IIOUAIOIIETO CAMOKOHTPO/b, yMeHWe TIPUHUMAThb
OTBETCTBEHHOCTb 3a CBOE T[IOBeJieHWe, CIOCOOHOCTh aZaNTUPOBAThHCS K
IMOLIMOHA/IbHBIM U3MEeHEeHUSIM U TIPOSIBJIATE TUOKOCTh, ObITb OTKPBITHIM HOBOMY;

BHYTpeHHEH MOTHBALUM, BK/TIOUAIOI[EN CTpeM/IeHWe K JIOCTVPKEHHUIO 11e/T U
yCIiexy, OITUMH3M, WHUIIMATUBHOCTh, YMeHUe [1elCTBOBaTh WCXO[s U3 CBOHUX
BO3MO>KHOCTEH;

IMIIATUH, BKIFOYAOIIel CrIoCOOHOCTh MOHUMAaTh SMOLIMOHA/IbLHOE COCTOSIHHE
JPYTUX, YUWTBHIBaThb €ro TIpU OCYIlecTB/leHuH 0OIeHus, CIoCOOHOCTh K
COUYBCTBHIO U COTIEPEKHUBAHUIO;

COLIMATbHBIX HABBIKOB, BKJ/IFOUAIOIIUX CITIOCOOHOCTD BHICTPAWBaTh OTHOIIIEHHS
C IPYTUMH JIFOIbMH, 3a00THUTBCS, TIPOSIB/ISITh MHTEPEC U pa3peliaTh KOHMIUKTHI.

IMPEAMETHBIE PE3YJ/IbTATHI

K konily obyuenus B 10 ksacce rpeiMeTHble pe3y/bTaThl Ha 0a30BoM
YPOBHE JJOJDKHBI OTPa’KaTh CPOPMHUPOBAHHOCTH Y 00YUAFOIIUXCS] YMEHUM:

JIeMOHCTPUPOBATh Ha TpHMepax poJjib U MecTo (u3uKU B (HOpPMUPOBAHUU
COBPEMEHHOW HayuyHOW KapTHMHbI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKHU WU
TE€XHOJIOTUH, B IPAKTUYECKOU JIesITe/IbHOCTH JTFO/IEeM;

YUUTBIBaTh TpaHULlbl TPUMEHEeHUS] W3yUYeHHbIX (HU3NUYECKUX MOJeei:
MaTepuabHas TOUKa, WHepI[habHasi CUCTeMa OTCUéTa, abCOMIOTHO TBEPOE TeJio,
W/JeaqbHbIM ra3, MOJeIu CTPOEHHUs Ta30B, )XUAKOCTEeW W TBEPABIX Tesl, TOYEUYHBIU
3/1eKTPUUYEeCKUM 3apsi/] TIpU pellieHuH hu3nuecKux 3ajay;



pacrio3HaBaTh (pusnueckue siBjieHUs (MPOLeCChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MeXaHWKH, MOJIeKY/ISPHO-KUHETUUYECKOW TeOpHUU CTPOEHUs BelllecTBa U
5/IeKTPOJIMHAMUKU:  DaBHOMEDHOE U PABHOYCKODEHHOE  TPSIMOJIMHEHWHOe
JBIDKeHWe, CBOOOJHOe TafieHHe Tes, [BIKeHHe TI0 OKDPY>KHOCTH, WHepIus,
B3auMo/eiicTBue Tes, Auddys3usi, 6pOyHOBCKOe ABHKeHWe, CTPOEHHE >KUIKOCTei
Y TBEP/BIX Tesl, u3MeHeHre 00bEéMa Tesl Py HarpeBaHUH (OX/IaXKAeHUU), TeTIJIOBOe
paBHOBeCHe, WCrapeHue, KOHJEeHCalUs, [UlaB/ieHue, KpUCTa//Iu3alys, KuIleHue,
BJIQYKHOCTB BO3/yXa, [MOBBIILIeHMe [aB/IeHUs rasa Ipyu ero HarpeBaHUu B 3aKPLITOM
cocyze, CBsi3b MeXAy [apaMeTpaMyd COCTOSIHMS Ta3a B U30IpoLieccax,
3/1IeKTpU3aLusl Tesl, B3auMOJEeUCTBUE 3apsi/iOB;

OMUCHIBAaTb MeXaHUUeCKOe [BWKeHUe, UCMO/b3ysl (PU3NuYecKde BeJTUUMHBI:
KOOpJWHaTa, IyTb, [epeMellleHUe, CKOPOCTb, YCKOpeHue, macca Teja, CHUfa,
HWMITyJIbC TeJjia, KUHeTHuYeCcKass dHeprus, rnoTeHLha/bHas SHeprus, MexaHWueckas
paboTa, MexXaHWUYeCKasi MOII[HOCTb; TIPU OMMWCAHWM TIPaBWJIHLHO TPAKTOBAThH
bu3nUecKuii CMBICTT HCIO/Ib3YeMbIX BeMUWH, WX 0003HAueHUs U eJUHUIBI,
HaxoJUTb (HOPMYJIbl, CBS3bIBalOLME JaHHYIO (PU3NUYECKYIO0 BeWUYMHY C JAPYTUMU
BeJ/IMUMHAaMU;

ONMCHIBAaTh U3yYeHHbIE TeIJIOBble CBOMCTBA TeJ W TeIUIOBbIE SIBJIEHUS,
WCIoNb3ysi (U3MUecKrWe BeJMUMHBL: [laBjieHWe rasa, Temreparypa, CpeJHsis
KMHeTHUUYeCKass 3Heprusi XaoTUYeCKoro ABWXXEHUS MOJIeKYJI, CpeJHeKBaJApaThUuHas
CKOPOCTh MOJIEKYJ/I, KOJIMYECTBO TEIUIOThI, BHYTPEHHsII SHeprus, pabora rasa,
KO3 @UIIMeHT T10/e3HOro /MAeMCTBUSI TeIUIOBOrO JBUraTesis; IPU OINUCAHUU
MpaBU/IbHO TPaKTOBaTh (DU3MUYECKHUM CMBIC/ MCIO0J/Ib3yeMbIX BeJUUWH, UX
o003HaueHUsT W eJUHULbl, HAXOAUTb (OPMYJbI, CBSI3bIBAalOIIUe JAHHYIO
(hU3MUYeCKYIO BeJIMUMHY C APYTUMH BeJIMUMHAM;

OMNUCHIBAaTh U3yUYeHHbIE 37IeKTPUUYECKUEe CBOKCTBA BeIleCTBA U 3JIEKTPUYECKUe
siBieHUs1 (TIpOLIeCChl), UCTOMb3ysi (pM3UUeCcKre BeJIMUMHBI: 3/1eKTPUUeCKUid 3apsij,
/7IeKTpUYeCcKoe T1oJie, HarpsyKEHHOCTD 10151, OTeHLUal, pa3HOCTh MOTeHL[1asloB;
MpU OMNUCAHWUM TIPABUJIBHO TPAKTOBAaTh (PU3UUECKUM CMBICJI UCMO/Ib3yeMBbIX
Be/IMUMH, WX 0003HAaueHWs W eJUHMIIbI; yKa3biBaThb (DOPMYJIbI, CBSI3bIBAOIIIME
JaHHY10 (hH3MYeCcKyro BeJTMUUHY C APYTUMU BeTMUUHAMY;

aHa/IM3UPOBaTh (U3MUYECKUe MPOLIeCChl U SIBEHUs, HUCIO/b3Yys (HU3nUYecKue
3aKOHBI U MPUHLUIIBL: 3aKOH BCeMUPHOTo TaroteHud, I, II u III 3akoHbl Hbr0TOHA,
3aKOH COXpaHeHHWs MeXaHUUeCKOM SHEepryuy, 3aKOH COXPaHeHUs HWMITYJIbCa,
TIPUHLUIT CYNEepIio3UuL[Md CWJI, TIPUHLMII PABHONPAaBUs WHePLMa/JbHBIX CUCTEeM
OTCUéTa, MOJIEKYJIIPHO-KUHETUUECKYIH0 TEeOpUI0 CTPOeHHUs BelleCcTBa, Tra30Bble
3aKOHbI, CBSI3b Cpe[iHEM KMHETUUYECKOW SHEepPryy TErJIOBOTO JBWXKEHUS MOJIEKYJI C
abCoMIOTHON TeMIlepaTypoi, TepBbid 3aKOH TePMOJWHAMHKH, 3aKOH COXPaHeHUs
JIEKTPUYECKOro 3apsifa, 3akoH KysioHa, Tpy 3TOM pas/ivuarth CJ/I0BECHYIO



(hOpMyTMPOBKY 3aKOHa, ero MaTeMaTHUecKoe BhIpa)keHHe W YCJIOBUs (TpaHUIIbI,
06J1acTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBbIe TIDUHLIAIIBI  JIeCTBUS MallliH, TIPUOOPOB W
TeXHUUECKUX YCTPOMNCTB; pa3iuyaTh YCIOBUS UX 0e30MacHOr0 WCIIOMbh30BaHUS B
TOBCeJHeBHOM JKU3HU;

BBITIOJTHATE 9KCIIEPUMEHTHI TI0 WCC/AeI0BaHUI0 (PU3NUEeCKUX SIBJIeHUN U
TIPOL[ECCOB C WCIIO/Ib30BaHHWEM TIPSMBIX W KOCBEHHBIX W3MePeHU, TIpU 3TOM
dbopmynvpoBath TipobsieMy/3ajjady W TUMOTe3y yueOHOro 3KCIepPUMEHTa,
cobupaTh yCTaHOBKY M3 TMpeJJ/I0)KeHHOTO 000py/I0BaHHs, IPOBOAUTH OIBIT M
(hopMy/TMpOBaTh BHIBO/IBI;

OCYIIIeCTBJISITh MPsIMble ¥ KOCBEHHbIe U3MepeHUsl (U3NUeCKUX BeJTMUNH, TIPU
3TOM BBIOMpaTh OMTUMAJIBHBIN CIIOCO0 W3MepeHUss W MCTO0Jb30BaTh M3BECTHBIE
MeTO/ibl OLIeHKHU TMOrPeIIHOCTer u3MepeHul;

WCCNeloBaTb  3aBUCUMOCTA  MeXJy  (GU3UUeCKUMH  BeJIMUMHAaMH  C
WCTIO/Tb30BaHNEM TIPSIMBIX W3MEpPEHHi, TPU 3TOM KOHCTPYMpPOBaTh YCTAHOBKY,
buKCcUpoBaTh pe3yJ/bTaThl TOYYeHHOM 3aBUCUMOCTUA (DU3MUECKUX BEeUUWH B
BUJe Tabmil ¥ TpadrKOoB, Ae/iaTh BBIBO/BI TI0 pe3yJibTaTaM UCC/ieZlOBaHNS;

cobmoaTh mpaBusia 6e30mMacHOTo Tpy/ia MpH TPOBeIeHUH HCCeJOBaHUM B
paMKax ydeOHOro JKCriepuMeHTa, yueOHO-HCCe/oBaTe/IbCKOW UM TPOEKTHOMU
JIesITeTbHOCTU C MCITI0/Ib30BaHUEM H3MepUTeTbHBIX YCTPOWMCTB M J1ab0paTOpPHOIO
00opyJ0BaHMS;

pelllaTb pacuéTHble 3aZlaud C SIBHO 3aJJaHHOM (H3UUeCcKol Mo/lenblo,
WCTI0/TB3YS (hr3ruecKrie 3aKOHBI U TPUHIIUIBI, HA OCHOBE aHa/M3a yC/IOBHUS 3a/jauu
BbIOMpaTh (PU3NUYECKYH0 MO/e/ib, BbIAeSITh (pu3nyeckue BeJMYMHBbI U (HOPMYJIbI,
HeobXxo/MMble N1Jis1 e€ pellleHus], TIPOBOJIUThL PAacuéThl U OLleHWBaTh peabHOCTb
TI0/TyUeHHOTO 3HaueHusT (H3UUeCKOi BeTMUNHBbI;

pelllaTh KaueCTBeHHbIE 3a/laul: BbICTpAaUBaTh JIOTUUECKU HeTPOTUBOPEUUBYHO
1[ETIOUKY pacCyKAeHUd C Oropod Ha W3yueHHble 3aKOHBbI, 3aKOHOMEPHOCTH U
dbuzrueckue siB/IeHNS;

UCTOMb30BaTh  TPU  pellleHMA  yueOHbIX  3aZlau  COBpeMeHHbIe
MHGbOpPMAaI[MOHHBIE TEXHOJIOTHH /IJIsI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPEeTaI[uH
Y TIpe/ICTaB/IeHUsI yueOHOW 1 HayUHO-TIOMY/IIPHOM UH(OPMAaIUH, TI0/TyYeHHOU U3

Pa3/IMYHBIX UICTOYHUKOB, KDUTHUECKHU aHAaTM3UPOBAaTh T0TyuaeMyr0 UH(OpMaIuio;

TIPUBOJUTH MPUMePbI BKJIala POCCUMCKUX U 3apyOe)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBSICHeHWe TIPOIIeCCOB OKpPY’Kaloll[ero Mupa, B pa3BUTHE
TeXHUKH U TEXHOJIOTHH;

WCII0/Ib30BaTh TeopeTHuUeckre 3HaHUs Mo (U3uKe B TOBCEJHEBHOW >XU3HU
Ju1st obecrieueHHsi 6€30TIaCHOCTH MPH 0OpaIljeH|H C TIprubopaMu M TeXHUUeCKUMU



yCTpPOMCTBAMH, [jisi COXpaHeHUs 3/J0pPOBbsl U COOJIIO/IeHUs HOPM 5KOJIOTMUeCcKOro
TOBe/IeHUS] B OKPY Karollleld cpefie;

paboTaTb B Tpymre C BBIMOJHEHWEM Pa3/IMUHBIX COLMATbHBIX pOJIeH,
TJIaHUPOBaTh paboOTy TpyIMbl, pALMOHAJLHO pacripefiefisiTb 0053aHHOCTU U
IIJIAHUPOBATH JIeSITeIbHOCTh B HeCTaHJAPTHBIX CUTYyalUsiX, afleKBaTHO OL|€HUBAaThb
BKJIa/l K&)K/I0TO U3 YUaCTHUKOB I'PYMILI B pellieHre pacCMaTprUBaeMoii TIpob/ieMbl.

K xoHily oOyuenussi B 11 Kjacce mpeaMeTHbIe pe3y/bTaTbl Ha 0a30BOM
YPOBHE [I0O/DKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD y 00YyYarOIIUXCSl YMEHHUM:

JIeMOHCTPUPOBaTh Ha TMpHMepax poJjib U MecTo GU3UKKA B (hOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KapTWUHbI MHpa, B PAa3BUTHU COBPEMEHHOU TEXHUKU U
TEeXHOJIOTUW, B TPAKTUUYECKOW JesiTelTbHOCTU JIHOJleH, L|eJIOCTHOCTh M eIUHCTBO
(r3UUeCcKor KapTUHbI MUDa;

YUUTHIBaTh TpaHULbl TIPDUMEHEHUsI U3yUeHHbIX (U3MUECKUX MOZesieid:
TOUEUHBIN 3/1eKTPUYeCKUi 3apsifi, Tyu CBeTa, TOUeUHbI UCTOYHUK CBeTa, siZiepHast
MOJleJib aTOMa, HYK/JOHHAsi MOJe/lb aTOMHOrO siipa MpU pelleHud (HU3nYecKrux
3ajay;

pacrio3HaBath (r3uyeckue siBjieHUs (TIPOLIeCChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB 3/IeKTPOJMHAaMUKU U KBAaHTOBOW (DU3UKHU: 37IeKTpUUecKasi MpOBOAUMOCTb,
TEeI/I0BOe, CBETOBOe, XWMUUECKOe, MarHUTHOEe [elCTBUSI TOKa, B3aUMO/eHCTBUE
MarHyiTOB, 3JIEKTPOMarHUTHasi WHAYKLWS, [JeWCTBUe MarHUTHOrO TIONsl Ha
TIPOBOAIHUK C TOKOM M JIBVDKYIIUMCS 3apsi[l, JIeKTPOMarHUTHBbIE KOJjie0aHUS M
BOJIHBI, TIPSIMOJIMHEMHOE pacrpoCTpaHeHUe CBeTa, OTpakeHue, IIpesIoM/IeHHe,
vHTepdepeHusi, audpakusi U TOJAsSpy3alusi CBeTa, [JUCIIePCUsi CBeTa,
dboTtoanekTpruueckuii 3¢ ekt (boTo3¢deKT), CBeTOBOe iaB/eHre, BOSHUKHOBeHHE
JIMHENYaToro CrekTpa aTroMa BOJOPOJa, eCTeCTBeHHasd W MCKYyCCTBEHHas
PaIM0aKTUBHOCTH;

OMUCHIBATH H3YyUYEHHble CBOMCTBA BelleCTBa (3JIeKTpUYeCKWe, MarHUTHBIE,
ONTUUeCKWe,  JJIEKTPUUECKYH0)  TIPOBOAMMOCTb  pa3/MUHbIX  Cpefl) U
3JIeKTPOMarHuTHbIe siBjieHUst (TIPOLIeCChl), MCMOJb3ys (U3nyeckre BeTUUUHBI:
3JIEKTPUUECKUM 3apsijl, CUJla TOKa, 3JIEKTPUUeCKOe HarpspKeHHWe, 3J1IeKTpUUecKoe
COTIPOTHBJIEHUE, PA3HOCTh TMOTEHI[UA/IOB, 3JeKTPOJBIKYIas Chia, paboTa TOKa,
VHAYKLYS MarHWTHOTO MOJsi, cyaa Awmrepa, cuna JlopeHua, HWHIYKTHBHOCTb
KaTyIIKWA, SHeprusi 3/JeKTPUYeCcKOro W MarHWTHOTO TM0Jiel, Mepuoj, M YacToTa
KonebaHuii B KosiebaTeJlbHOM KOHType, 3apsii U CWia TOKa B TMpoliecce
rapMOHUUECKUX 3/IeKTPOMarHUTHBIX ~KoJjiebaHui, (HOKyCHOe pacCTosiHue U
onTUYecKasi CWia JIMH3bl, TIPU OMNWCAHWUW MPABUW/IBLHO TPAKTOBaTh (PU3NUECKUU
CMBIC/T WCIOMb3yeMbIX BeJMUMH, WX 0003HaueHHs W eAVHUIIbI, YKa3bIBaTb
dbopmysibl, CBs3bIBarOlMe JAaHHYH (U3UUECKYIH) BeJUUMHY C JIpYyTMMU
Be/TMUMHAMUY;



OMMUCHhIBaTh W3yuYeHHble KBAaHTOBbIe SIBJIEHUS W TIPOLIECCHI, UCIIO/b3Ys
¢u3nueckre BeUUUHBL: CKOPOCTb 3/IEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4yacToTa CBeTa, SHeprusi U UMMYJ/bC (JOTOHA, NePUO/, MoJypacraja, SHeprus CBs3U
aTOMHBIX siJiep, TIPU OIKWCAHWW TIPABWIBHO TPAKTOBaTh (U3NUECKUA CMBICIT
WCTIO/Tb3yeMbIX BeJIMUMH, MX 0003HaueHUs W eJUHUIIbI, YKa3biBaTb (HOPMYJIbI,
CBsI3bIBaIOL[ME [JaHHYI0 (U3UUeCKYI0 BeJWYMHY C JDYTMMH BeJIMYMHAMU,
BBIUMC/ISITh 3HaUeHHe (pH3UUeCKOil BeIMUUHBI;

aHa/IM3UPOBaTh (PU3NUeCKHe TPOLIeCChl U sIBJIEHUS, UCTOMb3ys (Pu3ndecKue
3aKOHBI U TPUHLUIBL: 3aKOH OMa, 3aKOHBI T0C/Ie/I0BaTe/IbHOTO U TlapasiieibHOro
coeJMHEHUs] TIPOBOJAHUWKOB, 3akOH JIkoyssi—/leHlja, 3aKOH 3/IeKTPOMarHUTHOM
VHAYKLWW, 3aKOH MPSIMOJIMHEHOT0 PacrpoCTpPaHeHHsl CBeTa, 3aKOHbI OTPa)kKeHUsI
CBeTa, 3aKOHbI MpeOMJ/IeHUsI CBeTa, ypaBHeHWe OWHIlTelHa 151 hoTodddekTa,
3aKOH COXPaHeHHWs SHepryu, 3aKOH COXPaHeHHs WMITyJ/ibCa, 3aKOH COXPaHeHUs
3/IeKTPUUECKOr0 3apsiia, 3aKOH COXpaHeHWs MacCOBOT'O YMCJa, TocTynatsl bopa,
3aKOH paIM0aKTMBHOIO pacraja, Mpy 3TOM pa3/nuyaTrh CJIOBECHYI0 (OPMYJ/IHPOBKY
3aKOHa, €ro MareMaTUuyeckoe BbIpa)KeHHWe U ycjioBUs (TpaHULbI, 007acTH)
TIPUMEHUMOCTH;

oTIpe/iesisiTh HallpaBJ/ieHre BeKTOpa UHAYKIMYM MarHUTHOTO T10JisI IIPOBO/THUKA
C TOKOM, CUJTbI AMIiepa U Ccusbl JIopeHiia;

CTPOUTh W OMUCHIBATh H300pa)keHHe, CO3/laBaeMoe TIJIOCKMM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATE 9KCIIEPUMEHThI TI0 MCC/Ie[OBaHWI0 (U3NUYECKUX SIBIEHUM WU
TIPOL[ECCOB C HCIOJb30BaHHWEM TPSIMbIX W KOCBEHHBIX W3MepeHHi: TpU 3TOM
dopmynpoBate TipobieMy/3afiauy W TUMOTe3y yueOHOTO 3SKCIIepUMEHTa,
cobupaTh yCTaHOBKY W3 TpeAJIOKeHHOTO 000pyZoBaHMs, TPOBOAUTH OIBIT U
dbopMyIMpoBaTh BHIBO/IbI;

OCYIIIeCTBJISITh MPsIMble ¥ KOCBeHHbIe U3MepeHust (H3UUeCKUX BeJUUUH, TIPU
3TOM BBIOMpATh ONTUMAJIbHBIA CMOCOO WM3MepeHusi U UCI0/Ib30BaTh H3BECTHBIE
MeTO/Ibl OLIeHKH TOrPeLIHOCTel U3MepeHuUi;

VCC/Ie0BaTh 3aBUCUMOCTH  (PU3WYECKUX BeJMYMH C UCIOJIb30BaHUEM
TIPSIMBIX M3MEPeHW: TIpA 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (HUKCHPOBAThH
pe3y/ibTaThl MOYYeHHOM 3aBUCUMOCTH (H3UYECKUX BeJUUWH B BUje Tabiul U
rpaduvKoB, AiesiaTh BbIBO/bI IO pe3y/ibTaTaM UCC/eJOBaHNS;

cobsiroaTh TipaBUIa 6e30macHOTO Tpy/a MpU TPOBeIeHUH UCC/IeJOBaHUM B
paMKax y4yeOHOro 9JKCTiepuMeHTa, y4yeOHO-MCC/efoBaTeIbCKOM U TPOEKTHOM
JesiTe/IbHOCTU C UCIIO/Ib30BaHUEM U3MepUTeTbHBIX YCTPOWCTB U 1ab0paTOpHOTO
obopymoBaHus;

peliatb pacyéTHble 3aZlaud C SBHO 3aJaHHOM (M3UUECKOW MO/Jenblo,
WCIOJIb3ysl (M3UUeCcKre 3aKOHBI U TIPUHLIUIIBI, Ha OCHOBE aHa/u3a yCI0BUs 3a/jaun



BLIOMpATh (PU3NUECKYI0 MOJie/b, BbIJENSITh (hHU3UUeCKHe BeUUHMHbI U (OPMYIIbI,
HeoOXo/uMble /i1 e€ pellleHUs], TIPOBOJUTh PacuéThl M OL|eHWBAThb PealbHOCTh
TIO/IyYeHHOT0 3HaueHus1 (hr31uUeCcKOu BeJIMUrHbI;

pelllaTh KaueCTBEeHHbIE 33/lauk: BbICTPAaUBaTh JIOTUUECKU HENPOTUBOPEUUBYHO
1IeTI0YKY PacCy>K/eHWM C OIMOpOM Ha MW3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTH W
bu3uUeckue siBJIeHUS;

WCTIONb30BaTh  TPU  pellleHMd ~ yueOHbIX  3aZilad  COBpPeMeHHbIe
MH(MOpMaI[MOHHbIe TeXHOJIOTHUH [J1sl IOMCKA, CTPYKTYpPUPOBaHUs1, MHTeprpeTaLlyu
Y TIpe/icTaB/ieHyst yueOHOM 1 HayuHO-TIONy/IsIPHOM MH(OPMaI[1H, TOJTyYeHHO! 13

pa3MYHbIX UICTOYHUKOB, KDUTHUECKH aHaTM3UPOBaTh MOJTyuyaeMyt0 UH(PpOpMalInio;

OOBSICHATL TIPUHIUMBI  JEMCTBUST MaIllMH, TIPUOOPOB U TEeXHUUYECKUX

YCTPOMCTB, pa3/inyaTh YCI0BUS WX O6e301acHOr0 MCTI0/b30BaHus B ITOBCEIHEBHOU
JKU3HU;

TIPUBOJUTH TIPUMEPBI BK/Ia/la POCCUMCKUX U 3apyDOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKu, B 00BsICHEHHe TPOIIeCCOB OKPY’KaloIllero MHUpa, B pa3BUTHE
TeXHUKHU U TeXHOJIOTHH;

WCI0J/Ib30BaTh TeopeTuueckKue 3HaHUsl Mo (r3UKe B TOBCEHEBHOW >KU3HU
Jmst obecrieueHrs 6€30MaCHOCTH TIPYU 00pallleHuy C TpUOopaMy U TeXHUUECKUMU
yCTPONCTBaMU, /Il COXpaHeHUsl 3/J0pPOBbs U COOJII0/IeHHsT HOPM 3KOJIOTHUYeCKOT0
TIOBe/IeHHsI B OKpYKatollieil cpejie;

paboTatb B Tpymme C BBINOJHEHWEM pa3/IMUHBIX COLMANBHBIX pOJIeH,
TJIAaHUPOBaTh pabOTy TpYIbl, pallMOHAJbHO pacripefiesisiTh 00S3aHHOCTU U
MJIAHUPOBAThH JeSTeIbHOCTh B HeCTaHJAPTHBIX CUTYyaLUsiX, aJleKBaTHO OLI€eHUBAaThb
BKJIa/l K)K/IOTO M3 YYaCTHUKOB TPYMIIbI B pellieHre pacCMaTprBaeMoii Ipo0/ieMbl.



TEMATNYECKOE INIAHUPOBAHUE

10 KJ/IACC
Ko/mmuyecTBo yacoB J/IEKTPOHHBIe
HaumeHoBaHMe pa3/ie/ioB U TeM (tudpoBbie)
Ne i/ KonrponbHble | IIpakTHueckue
NMpOorpaMmbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypcbl
Paszpen 1. PU3UKA 1 METO/bI HAYUHOI'O ITO3HAHUA
1.1 PusrKa U MeTo/ibl Hay4YHOI'O [T03HaHUSA 2 Bubmaorexa [IOK
https://m.edsoo.ru/7f41bf72
WNroro no pasgeny 2
Pazgen 2. MEXAHUKA
2.1 Kunemartvika 5 Bubmmorexa [IOK
https://m.edsoo.1u/7f41bf72
99 JnHavuKa 7 bubmioTeka LIOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHEeHUsI B MeXaHHKe 6 1 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
Wtoro no pasgeny 18
Pazgen 3. MOJIEKYJ/IAPHAS ®3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/IIPHO-KUHETUUECKOU 9 1 Bbubnmoreka LIOK
' Teopuu https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TepMOIMIHAMUKA 10 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUA BelljecTsa. 5 bubmmoreka IIOK
' da30BbIe Mepexo/pl https://m.edsoo.rw/7f41bf72




WNroro no pasgeny

24

Paszpen 4. SJIEKTPOAVNHAMUMKA

4.1 DJIEKTPOCTaTUKA 10 Bubnmorexa [IOK
https://m.edsoo.ru/7f41bf72
4 [TocTOsIHHBIN 3/1eKTPUUeCKUid TOK. TOKU B 1 Bbubmioreka LIOK
' Pas/IMYHBIX Cpejax https://m.edsoo.ru/7f41bf72
Wtoro no pasgeny 22
PesepBHOe Bpemst 2
OBHIEE KOJIMYECTBO YACOB I1IO I[TPOI'PAMME 68




11 K/TACC

KosmnuecTBo uacos O/1eKTPOHHBIEe
HaumeHoBaHue pa3/ie/ioB U TeM (yudpoBbie)
Ne n/m KontpoabHuble | IIpakTHyeckue
NporpaMmsbI Bcero oOpa3oBaTe/bHbIe
PaboTHI PadoTHI
pecypchl
Paszpen 1. 3JIEKTPOAVUHAMUMKA
11 MarnuTHoOe 1noJie. D/IeKTpOMarHuTHast 1 1 3 Bbubmioteka LIOK
) WHOYKLUSA https://m.edsoo.ru/7f41c97c
WNroro no pasgeny 11
Paspen 2. KOJIEBAHUSA 11 BOJ/IHbBI
21 MexaHuueckye U 3/IeKTpOMarHUTHbIe 9 1 bubmmoreka [IOK
' Kosie0aHuUs https://m.edsoo.ru/7f41c97c
29 MexaHunyeckye U 3/IeKTpOMarHUTHbIe 5 1 Bubmioteka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Orntvka 10 3 Bubmaorexa IOK
https://m.edsoo.ru/7f41c97c
WNroro no pasgeny 24

Pa3gen 3. OCHOBBI CITEITUA/TbHOM TEOPUY OTHOCUTE/IBHOCTU

31 OCHOBBI CrIeLJa/IbHOU TEOPUU 4 1 bubmmoreka [IOK
’ OTHOCHUTE/ILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
Pa3zpen 4. KBAHTOBAS ®N3UKA
4.1 OJIeMeHTbI KBAHTOBOM OITHKU 6 Bubmorexa [IOK
https://m.edsoo.1u/7f41c97¢
4.2 CrpoeHue aToma 4 bubmoreka LIOK




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

4.3 AToMHOe s71po

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

Wroro no paszgeny

15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWU 1 ACTPODPU3NKHN

5.1 OneMeHTbl aCTPOHOMUU U aCTPOPU3UKHU 7 ﬁt?i?/?rifdiiig/sf4lc97c
Uroro no pazpeny 7
Pa3pen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

o1 Obobuarotyee nosTopene 4 Et?pi?/?nifdﬁig/ljfmw7c
Wroro nio paszpeny 4
Pe3epBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10O [TPOT'PAMME 68







IIOYPOYHOE IVNTIAHUPOBAHUE

10 KJ/IACC
Ko/sinuecTBo uacos JJIEKTPOHHbIE
No ara 1M@poBbIe
Tema ypoka Kontponbnaele | IIpakTHyeckue A dp
n/n Bcero H3ydeHHsi | oOpa3oBaTe/IbHbIE
padoThI pPadoThI
pecypcbl
®du3rKa — HayKa O [prpoze.
Bubmoteka LIOK
HayuHble MeTO b1 TO3HAHUSA 1 0
https://m.edsoo.ru/ff0c32e2
OKpYy’KarolLero Myupa
Posib ¥ MecTo pU3MKY B
dbopMrpOBaHNY COBPEMEHHOM 1 Bbubmmoreka [IOK
Hay4YHOW KapTHHBI MUDa, B https://m.edsoo.ruw/ff0c33e6
NIPaKTUUEeCKOM JleATeNTbHOCTH JIFOZen
MexaHWUeCcKoe IBIKEHHE.
OTHOCUTE/IbHOCTh MeXaHUUeCKOT 0 1 bubmmoreka [IOK
JBrxeHus. [TepemeltieHre, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue
PaBHOMepHOE NPAMOIUHENHOe 1 Bbubmioteka LIOK
[IBIDKEHHe https://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOE TPSAMOIMHENHOE 1 bubmmoreka IIOK
[JBIDKeHHe https://m.edsoo.ru/ff0c372e
CB00o/1HOE MajieHne. Y CKOpeHre 1 Bbubmmoreka [IOK
CBOOO/JHOTO Ta/IeHHUSI https://m.edsoo.ru/ff0c39cc
KpuBonvHeliHoe JBYKeHMe.
. Bbubmioteka LIOK
BU)KEHVe MaTepualbHOM TOUKU I10 1
A P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[TpyHLOMI oTHOCUTEIbHOCTH ['anuies. 1 Bbubmmoreka [IOK




MHuepryanbHbIe CUCTEMBI OTCYETa.
[TepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpyuHuun

9 Cyrepno3uLyu cui. Bropoi 3akoH Bubmaotexa LIOK
yrep H + DTOPOH - https://m.edsoo.ru/ff0c3be8
HeroTOHa J/151 MaTeprUaTbHOU TOYKU

10 Tpertun 3akoH HeroToOHa /17151 bubmmoreka IIOK
MaTepHabHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOT O TAroTeHust. Cuia

bubmmoreka IIOK
11 TsDKecTH. IlepBas KocMuyeckas
https://m.edsoo.ru/ff0c3d00
CKOpOCTb

1 Cwuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka IIOK
Tesa https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. KoadduimeHT TpeHus.

13 Cuna CEH OTI/IBJIEIS)I/?F)I 111l u BI/I)Pi(eHI/II/I Bubmorexa [OK

P P A https://m.edsoo.ru/ff0c3f76
Tesia B )KUJKOCTHU WU rase
[ToctynaTenbHOe U BpallaTeabHOe

14 JIBIDKeHKe abCOJIFOTHO TBEPZOro TeJia. bubmmoreka [IOK
MowmeHnT cubl. [1neuo cussl. YcnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHSsI TBEP/IOTO Tejia
Nmnynbc MaTepuanbHOW TOUKH,

15 CUCTeMBbI MaTepyasbHbIX TOYeK. Bbubmioteka LIOK
Wmriynbc cyibl. 3aKOH COXpaHeHUs! https://m.edsoo.ru/ff0c43d6
uMITy/ibca. PeakTHBHOe IBW)KeHHe
PaboTa ¥ MOII[HOCTb CHJIBI.

16 KuHeTnueckast SHeprus MaTepraabHOU Bbubmmoreka IIOK
Touku. Teopema 06 U3MeHEHUU https://m.edsoo.ru/ff0c4502
KUHETUUECKOM SHeprun

17 [ToreHmanbHas SHeprusi. bubmmoreka ITOK




IToTeHuanbHas 3Heprus yrpyro
1e(OPMUPOBAHHOM TIPYKUHBI.
[MToreH1ManbHast 3Heprusi Tesia BOM3U
TIOBEPXHOCTU 3eMJ/I

https://m.edsoo.ru/ff0c461a

18

[MToreH1MabHBIE U HETTOTeHL[Ma/IbHbIe
cusibl. CBsi3b pabOTHI
HeIoTeHIMaNbHbIX CHJ/ C K3MeHeHHeM
MeXaHUYeCKOU SHEPTUU CUCTEMBI TeJl.
3aKOH COXPaHeHHs] MEXaHUYeCKOH
SHeprun

bubmmoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHast paboTta
«WccnenoBanue cBs3u pabOThI CUITBI C
V3MeHEeHHeM MeXaHWUeCKOW SHePTUr
TeJia Ha TIPUMepe PaCTsHKEeHHUs
PE3UHOBOTO KT'yTa»

20

KontposnrHast pabora 1o teme
«KunemaTtuka. [InHaMuKa. 3aKOHbI
COXpaHEeHUsI B MeXaHUKe»

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE M0JI0’KEeHUSI MOJIeKYJISIPHO-
KUHEeTUUeCKou Teopru. bBpoyHoBCKoe
newkenue. Iuddy3us

bubmioTeka LIOK
https://m.edsoo.ru/ff0c4dc?

22

Xapaxkrep JBWKeHUs U
B3aMMO/,eMCTBUS YaCTHL] BellleCTBa.
Mogenu cTpoeHus ra3oB, )KUAKOCTeN
Y TBEp/bIX TeJl

23

Macca mosnekys1. KonnyecTtso
BeljectBa. [locTossHHasg ABorazjpo

24

TeruyioBoe paBHOBecHe. Temrieparypa
U eé usMmepenue. IlIkana Temmneparyp




Henbcus

Npeanbhbiii ra3 B MKT. OcHoBHOe

bubmmoreka ITOK

2 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AbGcosroTHas TeMIiepaTypa Kak Mepa

%6 Cpe/iHell KUHeTUYeCKOM SHepruu bubmmoreka ITOK
JBWKeHUs MOJIEKYJI. YpaBHEHHe https://m.edsoo.ru/ff0c511e
MenpeneeBa-KnaneiipoHa

27 3akoH [anbToHa. ['a30Bbie 3aKOHBI
JlabopaTopHast paboTa

)8 «V/ccnenoBaHre 3aBUCUMOCTH MEXIY
rapaMeTpamMH COCTOSTHUS
pa3pe’KeHHOro rasa»

79 N3onporieccesl B WieaJbHOM rase u ux bubmmoreka IIOK
rpaduyeckoe npe/iCTaB/ieHHe https://m.edsoo.ru/ff0c570e
BuyTpeHHsis sHeprus
TEPMOJUHAMMYECKOU CHCTEMbI U

30 crioco6el ee n3meHenust. Komiuectso Bbubmioreka LIOK
TeTIOThI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHeprusi 0JHOAaTOMHOI'0 UZleaIbHOTO
rasa

bubmmoreka IIOK

31 Bugpt TenonepeAatn https://m.edsoo.ru/ff0c5c36
Y iebHast TETUIOEMKOCTD BEIIleCTRa.

32 KosnmuecTBo TeruioTsl 1pu Bubmiorexa [1OK

. https://m.edsoo.ru/ff0c5c36
Terionepesiave. AarabaTHbIN TpoLiecc

33 [TepBbIii 3aKOH TEPMO/IMHAMUKHU U €70 Bbubmioteka LIOK
TpUMEeHeHre K U30IpoLieccaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTiMoCTh TIPOIIECCOB B bubmmoreka I[TOK




nipupo/ie. Bropoti 3akoH
TePMO/IMHAMHKH

https://m.edsoo.ru/ff0c6230

[Mpunuun geticteus u KI1/J TerioBoit

bubmmoreka IIOK

35
MallluHbI https://m.edsoo.ru/ff0c600a

36 Iukn Kapxo u ero KII/

37 OKosiornyeckue rpobsiembl
TeI/I0O9HepreTUKU

38 O6ob61jaroriui ypok « MoekyisipHast bubmmoreka [IOK
¢u3rka. OCHOBBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KonTponbHas paboTa 110 Teme

bubmioreka LIOK
39 «MonekynsipHasi pusuka. OCHOBbI
https://m.edsoo.ru/ff0c6a50
TePMOJUHAMUKN»

40 [Tapoobpa3oBaHye ¥ KOH/I€HCAL[HSL. bubmmoreka LIOK
Vcrniapenue u KureHue https://m.edsoo.ru/ff0c63b6
A6comoTHasi 1 OTHOCUTE TbHAs

. bubmioreka LIOK
41 BJI&)XHOCTH BO3/yxa. HacelieHHbIN
https://m.edsoo.ru/ff0c64d8
rap
Teepmoe Teso. Kprcranmiueckue u

42 aMmopdHbIe Tesla. AHU30TPOITUS Bbubmuoreka LIOK
CBOMCTB KPUCTa/IOB. JKUKHe https://m.edsoo.ru/ff0c65f0
KpucTtasibl. CoBpeMeHHbIe MaTepraslbl
[1naBneHue u KpucCTaIA3aLusl.

43 Y nenbHas TennP;Ta HJIaBJIeEI/IH Bubmorexa LIOK

A ) https://m.edsoo.ru/ff0c6708
Cybmmariyst
bub6 OK

44 YpaBHeHuUe TeryioBoro OanaHca nomotexa L

https://m.edsoo.ru/ff0c6820

45 DJIeKTpU3aLKst TeJl. DIeKTPUUECKUN bubmmoreka LIOK

3apsj. [1Ba BUa 3/1eKTPUUeCKHUX

https://m.edsoo.ru/ff0c6bcc




3apsizioB

HpOBOﬂHI/IKI/I, JAUSJIEKTPUKU U

46 TMOTYIPOBOAHUKU. 3aKOH COXPaHEeHUs! Bubmaorexa [IOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
3/71eKTPUYECKOro 3apsija
Bsaumo/iercTBIe 3apsioB. 3aKOH
. . bubmmoreka IIOK
47 Kysona. ToueuHbIy 3/1eKTpUYECKUN
https://m.edsoo.ru/ff0c6ced
3apan
HanpspkeHHOCTb 3/IeKTPHUECKOTO
48 niosig. [IpyHLMI cyneprio3suLy Bbubmioreka LIOK
5/IeKTPUUECKUX T10/1el. JIMHUK https://m.edsoo.ru/ff0c6df2
HaIPSUKEHHOCTH
PaboTa cH1 3/1eKTpOCTaTHUeCKOTr0
49 niosis. [loren I/IaJIp PasHoctb Bubamorexa LIOK
' . https://m.edsoo.ru/ff0c6£00
MOTEHLIMAa/IOB
[TIpoBOAHMKY Y JU5IEKTPUKH B
poBoA A P Bbubmioteka LIOK
50 3/IeKTPOCTaTUYEeCKOM II0JIe.
https://m.edsoo.ru/ff0c7018
[vsnekTpuyeckasi IpOHULIAEMOCThb
. Bbubmmoreka [IOK
51 DJIeKTpoeMKOCTb. KoHzieHcaTop 3
https://m.edsoo.ru/ff0c7126
DJIeKTPOEMKOCTh TIOCKOT0
52 KOH/leHCaTopa. DHeprus 3apsikKeHHOro Bubmorexa [1OK
A pa. JHEP P https://m.edsoo.ru/ff0c72c0
KOH/leHcaTopa
53 JlabopaTopHasi pabota "V3mepeHue
3JIEKTPOEMKOCTH KOH/IeHcaTopa"
[TpuHLMI eHCTBUS ¥ IPUMEHeHHe
c4 KOH/IeHCaTOPOB, KOMUPOBAIbLHOTO

arirapaTta, CTPyMHOTO pUHTepa.
OJIEKTpPOCTaTUYeCKas 3allvra.




3a3emieHHe 371eKTpPorprOopoB

55

OJIeKTPUYECKUN TOK, YCJIOBUS €ro
cylecTtBoBaHUs. [TOCTOSSHHBIN TOK.
Cwia Toka. HampskeHue.
Cornporusnienue. 3akoH OMma 1
yyJacTKa ey

56

[TocnepoBarenbHOe, MapasviesibHOe,
CMeIIaHHOe COeMHeHe
TIPOBOAHUKOB. JlabopaTopHasi paboTa
«/I3yueHue cMelIaHHOTO COeTUHEHUST
Pe3UCTOPOB»

bubmmoreka ITOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa ¥ MOIIIHOCTB 3/IEKTPUUECKOT0
TOKa. 3aKoH [IxoyJisi-JIeHLia

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma A1/1s1 TOJIHOM (3aMKHYTOM)
3/1eKTpuueckon 1end. KopoTtkoe
3aMbIKaHue. JlabopaTopHas pabora
«M3mepenue 3/1C MCTOUHMKA TOKA U
ero BHyTPEHHero COMPOTUB/IEHUSI»

bubmmoreka ITOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTPOHHAs IPOBOAUMOCTD TBEP/bIX
MeTaJslJIoB. 3aBUCHMOCTb
COMPOTHUB/IEHUSI METAJIZIOB OT
TeMriepaTypbl. CBepXIpOBOJUMOCTb

60

DJIEKTPUYECKUH TOK B BaKyyMe.
CBOMCTBA 3/IeKTPOHHBIX MTyUKOB

61

[TosyTipoBOIHUKY, WX COOCTBEHHasi U
TpUMecHasi POBOAUMOCTh. CBOMCTBA
p—n-niepexo/a. I1o/yrpoBOIHIKOBBIE
TIPUOOPBI

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




DJIEKTPUYECKUH TOK B PACTBOpPAX U

2 pacriiaBax 3JIeKTPOJIUTOB. 1 Bubmoreka LIOK
OJIEKTPOJIUTUYECKast IUCCOLAALIUS. https://m.edsoo.ru/ff0c82ba
OJIEKTPO/IU3
DJIeKTPUYECKUHU TOK B ra3ax.

63 CaMOCTOSITe/TbHbIN u 1 Bubnuoreka IJOK
HeCcaMOCTOSITe/IbHbIY pa3ps. MonmHus. https://m.edsoo.ru/ff0c84ae
ITnasma
OnekTpryeckue MpUOOPHI U

64 YCTPOWCTBA U UX MIPAKTUYECKOe 1 bubsmoreka LIOK
ripumMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
Ge3omnacHoCTU

65 O6o01aroIui ypoK 1 bubmmoreka ITOK
«DJIeKTPOJHAMUKA» https://m.edsoo.ru/ff0c88be
KoHnrposbHast paboTa o teme

66 «DJeKkTpocTaTuka. [1ocTosIHHBIM 1 Bbubmioreka LIOK
37eKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pas3/IUUHBIX Cpeax»

67 Pe3epBHbIil ypok. KoHTposibHas 1 bubmmoreka IIOK
paboTa o TeMe "SneKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHblIii ypok. O600611jato111ii ypoK 1 Bbubmioteka LIOK
o Temam 10 ksacca https://m.edsoo.ru/ff0c8f6c

OBIIIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME




11 K/TACC

KosinuecTBo uacos O/IeKTPOHHBIEe
Ne ara nudpoBbie
n/n Tema ypoxa Bcero Koutponbiibie | IlpaxTitieckue ﬂayqem/m Oﬁ[tI;OBaTEJ'lebIe
PaboTHI PaboThI pecypeoI
[TocTosiHHBIE MarHUTBI U UX

1 B3aUMO/IeiCTBMe. MarHuTHoe ToJie. 1 Bbubmmoreka IIOK
BekTop MarHUTHOM UHAYKLMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM UHAYKLIMN
MarHuTHoe 1oJie TpPOBOJHUKA C

) TOKOM. OTIBIT JpcTea. 1 Bbubmmoreka IIOK
B3auMozeilicTBre NPOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHast pabota «V3yueHue 1 1 bubmoreka IIOK
MAarHUTHOTO T0JISI KATYILLKKA C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBYe MarHWTHOTO TIOJIS HAa
MPOBOJHUK € TOKOM. Cuia Amriepa.

4 JlaboparopHas paboTa 1 1 bubmoreka IIOK
«VccnenoBanve JenCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM>»

[elicTBYe MarHWTHOTO TI0JIS Ha

5 JBUKYILYIOCS 3apsPKeHHYI0 YaCTHULLY. 1 Bubmoreka LIOK
Cuna Jlopentia. PaboTa cusbl https://m.edsoo.ruw/ff0c9df4
JlopeHLia
OnekTpomMarHuTHasi MHAYK1us1. [ToTok

6 BEeKTOpa MarHUTHOM UHAYKLMU. D/1C 1

WHAYKIWW. 3aKOH 371eKTPOMarHUTHOMN




UHAYKLMK Papazes

JlabopaTopHasi paboTa

bubmmoreka IIOK

7 «HccnepnoBanue sB1eHAS
. https://m.edsoo.ru/ff0ca150
3/1eKTPOMarHUTHOW UHIYKLIMN»
VHyKTUBHOCTS. fIB/1eHue
3 camouHAyKLuu. D1C caMOUHAYKLIWU. bubmmoreka IIOK
OHeprust MarHUTHOT O 10151 KaTYLLKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIeKTPOMarHuTHOe ToJe
TexHuueckre yCTpoCTBa U UX
rpYMeHeHMe: TIOCTOSIHHbIe MarHUTHI,
9 3/1eKTPOMAarHuThl, 3/IeKTPO/IBUTATe b,
YCKOPUTE/U 3/IeMeHTapHbIX YaCTHLI,
WHAYKIMOHHAs 1eYb
10 Ob6o061aroliuii ypok «MarHutHoe Bbubmmoreka IIOK
riosie. J/eKTpOMarHUTHast UHAYKLUS» https://m.edsoo.ru/ff0cab82
KontposnbHast paboTa o teme
1 M Bbubmmoreka IIOK
«MarHuTHOe 1oJe.
https://m.edsoo.ru/ff0cad58
OneKTpoMarHUTHast UHAYKLUSI»
CB00OO/HBIE MEXaHUUECKHE
Kosiebanust. 'apMoHrYeckue
bubmmoreka [IOK
12 KosiebaHusl. Y paBHeHHe
. https://m.edsoo.ru/ff0caf06
rapMOHUYECKUX KOe0aHuH.
[IpeBpaluieHre sHepruu
JlabopaTopHasi paboTa
13 «MccnenoBanue 3aBUCUMOCTU
repuo/ia MasIbix KosiebaHuii Tpy3a Ha
HUTH OT JJIMHBI HUTU U MaccChl Tpy3a»
. Bbubmioteka LIOK
14 KosnebarenbHbi KOHTYP. CBOOOIHBIE H

https://m.edsoo.ru/ff0ch820




JJIEKTPOMAIrHHUTHBIE KojiebaHus B
naeajabHOM KoJie0aTe/IbHOM KOHTYpe€.
Amnanorus MeX1y MeXaHUUYeCKHMHU 1
3JIEKTPOMarHMTHBIMH KojiebaHusIMHU

15

®opmysia ToMmcoHa. 3akoH
COXpaHeHUsl SHEPTUHU B U/leaIbHOM
KosebGaTeTbHOM KOHTYpe

bubmmoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

I[TpescTaB/ieHre 0 3aTyXarOI[UX
KosilebaHusIX. BbIHY K IeHHBIe
MexaHuueckue KojaebaHus. Pe3oHaHc.
BbIHYK/I€HHbIE 3/IEKTPOMarHUTHbIE
KoJiebaHus

bubmmoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

T[TepemeHHBIN TOK. CHHYCOUIA/ILHBIN
repeMeHHbIN TOK. MOLHOCTE
TIepeMEeHHOr0 TOKa. AMIUIMTY/JHOE U
JeUCTBYIOLIee 3HaUeHHe CUJTbI TOKa U
HarpsDKeHUs!

bubmoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancgopmarop. [IpousBoacTBo,
nepejiaua v norpebsexHue
3/1eKTPUYeCKOW SHepruv

19

YCTpoUCTBO M pakTUUYecKoe
TpUMeHeHHe 3/1IeKTPUUeCKOr 0 3BOHKa,
reHeparopa IepeMeHHOI0 TOKa,
JIMHUU 371eKTporiepeau

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

20

OKOJIOTUUeCKUe PUCKU TPU
TIPOM3BO/ICTBE 3/IeKTPOIHEPIUH.
KynbTypa HUcrosib30BaHus
5/IeKTPOSHEPTUH B [TOBCE/IHEBHOM
JKU3HU




MexaHHUeCKHe BOJTHBI, yC/IOBUS
pacrnipoctpaHenusi. [Tepuos. CKOpoCTb

bubmoreka IIOK

21 pacrpocTpaHeHus U JjIMHa BOIHBL. https://m.edsoo.ru/ff0cca54
[TonepeuHsle U MPO/O/IbHBIE BOHbI
oy, 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh bubmoreka IIOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.rw/ffOcccOc
OJIeKTPOMAarHUTHbIE BOJIHBI, UX
23 CBoﬁCTpBa U cKopocTb. [1kana Bubmorexa [OK
https://m.edsoo.ru/ffOccfe0
371eKTPOMAarHUTHBIX BOJIH
[IpuHLMIIBI paOCBSA3U U
24 TesneBUAeHus. Pa3Butue cpeicTs
cBsi3U. Pagmonokauus
75 KonTponbHas pabora «Konebanus u bubmoreka IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6{8
[TpsimosiMHeHOe pacrpoCcTpaHeHue
%6 CBeTa B OJJHOPOZJHOM cpefe. bubmmoreka IIOK
ToueuHbIli ICTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpakeHus ceTa. [TocTpoeHue Bubmorexa [IOK
o https://m.edsoo.ru/ff0cd4e0
1300paXeHUH B IJIOCKOM 3epKaJie
IIpeniomiienve ceeta. [ToHoe
78 BHyTpeHHee oTpaxkeHue. [1pee/bHbIN Bbubmioteka LIOK
YT0JI [IOJTHOI'O BHYTPeHHero https://m.edsoo.ru/ff0cd7f6
OTpa’KeHUst
29 JlaboparopHast pabota «V3mepeHue bubmmoreka IIOK
T10Ka3saTeJsid IIpeIoOMJIEHUSA CTeKIa» https://m.edsoo.ru/ff0cd67a
30 JInn3el. [TocTpoeHue n300paXkeHH B bubmmoreka IIOK




nH3e. Dopmysia TOHKOU JIMH3BI.
YBenuueHue IMH3LI

https://m.edsoo.ru/ff0cddle

JlabopaTopHasi paboTa

31 «/ccnenoBaHyie CBOMCTB
1300pakeHUH B JIMH3aX»
Iucnepcus ceeta. CI0XKHBIN COCTaB
1 Genoro ceerta. IIBeT. JlabopaTopHas
pabora «HabsroieHue Avcriepcun
CBeTa»
33 WuTepdepenuus cBeta. Audpakuys bubmmoreka IIOK
cBeTta. [IudpakiyioHHast peliéTKa https://m.edsoo.ru/ff0ced22
34 [ToniepeyHOCThL CBETOBBIX BOJIH. bubmmoreka IIOK
[Tongpusaiuda ceBeta https://m.edsoo.ru/ff0cf02e
35 Onrtryeckuie MPpUOOPBI U yCTPOICTBA U
ycJioBUs MX 6e30MacHOr0 NMpUMeHeHust
['paHuLIbI TPUMEHUMOCTH
36 KJIaCCHLIeCKOVI;'I MexaHUKU. [TocTynaTel Bbubmioteka LIOK
CreLyaJbHOU TeOprUn https://m.edsoo.ru/ff0cf862
OTHOCUTE/TbHOCTH
OTHOCUTE/ILHOCTb OJHOBPEMEHHOCTH.
37 3ame/jieHre BpeMeHU U COKpalljeHve Bubmaotexa [IOK
https://m.edsoo.ru/ff0cfad2
JJTVHBI
OHeprust ¥ UMITYJIbC PeIITUBUCTCKON
38 qaCTIj/IL{bI. CBSBI:y M&Cfbl C SHEprueu u Bubmmorexa LIOK
https://m.edsoo.ru/ff0cfc68
HWMITY/IbCOM. DHEepPrus MOKOst
KonTtposnrHast pabora «OnrTuka.
39 OCHOBBI CrieI[MaTbHOU TeOpUH Bubmaotexa [IOK

OTHOCHUTE/IbBHOCTH»

https://m.edsoo.ru/ffOcf6£0




®oToHbl. Dopmyiia [Tnanka. SHeprus

bubmoreka IIOK

40
Y UMITy/IbC (POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCIIe0BaHUe Bu6 LIOK
nbnmoreka
41 oTosddekTa. OnbIiTel A. T'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3aKoHbI (poTO3(PpekTa. Y paBHeHUe
. q) b P bubmoreka IIOK
42 OuHiTenHa Ay hoTtosddekra.
https://m.edsoo.ru/ff0d015e
«Kpacnast rpanuiia» ¢oroaddexra
[HaBnenue csera. Onbitsl [1. H.
- Bbubmioteka IIOK
43 JlebeeBa. XUMHUECKOE JIEICTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckre yCTpPOWCTBA U
MpakTUUeCcKoe MpUMeHeHUe:
44
(dhoTos1emeHT, (HOTOIATUMK,
cosiHeyHasi baTapest, CBeTOJUOJ
45 Peruienue 3agau 1o teme «3/1€MeHTbI bubmmoreka [IOK
KBAHTOBOM OMNTUKU» https://m.edsoo.ru/ff0d0302
Mopens atoma ToMcoHa. OnbIThI
46 Pe3§ (hop/ia 1o paccesiHUIO (-4aCTU Bubmorexa LOK
POOPA P a https://m.edsoo.ru/ff0d091a
IlnanerapHasi Mozienlb aToMa
bubmioreka LIOK
47 IToctynater bopa nomotexa I
https://m.edsoo.ru/ff0dOafa
W3nyueHue u norJioijeHre (OTOHOB
48 1 I/I}ll'le exoze aTOM;lIZ 0 HOCEO OBHSA Bubmaotexa [IOK
P Pexon o A P https://m.edsoo.ru/ff0dOafa
SHEepryuy Ha Apyrov. Buabl ciekTpos
Bo/IHOBBIE CBOMCTBA YaCTHL]. BO/IHEI
. i bubmioTeka LIOK
49 ne bpouns. KoprnyckysipHo-

BOJIHOBOM Jiyau3M. CIIOHTaHHOe U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KJAE€HHO€E HU3/TydeHre

50

OTKpBITHE PaIu0aKTUBHOCTHU. OTBITHI
Pe3epdopa 1o ornpeiesieH1o cocTaBa
PaJM0aKTUBHOIO U3/TyUeHHs!

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0fd2

51

CaowucTea anbga-, 6eta-, raMma-
n3nyueHus. BivsiHue
PaIM0AKTUBHOCTH Ha )KUBbIE
OpraHU3Mbl

52

OTKpBITHE IIPOTOHA U HEUTPOHA.
W3otormbl. Anbba-pacraf,.
DJIEKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacriaz. ['amma-usnyuyeHve

bubmoreka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsA3U HYKJ/IOHOB B sifipe.
SnepHble peakiyu. A1epHbIN
peakTop. [Tpo6/ieMbl, MepcrieKTUBEI,
5KO0JIOTUUECKUE ACTIeKThI /IePHOU
SHEepreTUKu

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

54

OnemeHTapHbIe YacTULbl. OTKpbITHE
Mo3UTpOHA. MeTo/bl HabroIeHUs 1
perucTpalyy 3/ieMeHTapHbIX YaCTHI].
Kpyribiii cton «DyHameHTabHbIe
B3aMMOJeNCTBUSA. EIUHCTBO
(bH3MUeCKON KapTHHBI MUpPa»

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Buy 3Be3gHoro Heba. Co3Be3aus,
SIPKYE 3BE3/Ibl, [/IaHEThI, UX BUUMOE
IBwkeHue. CoiHeYHasi cuctema

56

Connije. ComHeuHasi aKTUBHOCTb.
Wcrounuk suepruu CosHIa ¥ 3Be3/]




57

3Be3/1bl, UX OCHOBHbIE
XapaKTePUCTUKU. 3BE3/[bl [JIABHOU
T0C/Ie/IoBaTeIbHOCTH. BHyTpeHHee
crpoenue 38e3/i. CoBpeMeHHbIe
Tpe/ICTaB/IeHHs O TIPOUCXOXKIEHUH 1
sosrorpy COJTHIIA U 3BE3]]

58

Mneunsm [Tyt — Hama I'anakTrka.
[Tonoxxenue u aBrwkeHue ComHLa B
Taymaktrike. ['anakTHKK. YepHbIe
JBIPBI B ijpax rajakTHUK

59

BcenenHas. Pazberanue rajakTuvk.
Teopust bosbllioro B3puiBa.
PenuikToBoe nsnyuenue.
MertaraiakTUKa

60

HepemeHHble HpOGJIEMbI dCTPOHOMHHU

61

KonTtponbHast paboTa «3neMeHTbI
aCTPOHOMHH U aCTPO(PUUKU»

62

O6o6m1atotuil ypok. Ponb husuky u
aCTPOHOMUHU B 9KOHOMHUYECKOM,
TeXHOJIOTMUeCKOU, COL[MaTbHOU U
3THUYeCKOoM cdepax JesaTeTbHOCTH
yesioBeKa

63

O6o6mmaroiiuii ypok. Ponk 1 MecTo
(b13MKY ¥ aCTPOHOMUHU B
COBPEeMEeHHOU HayYHOH KapTHHe MHpa

64

O6o6rmiatonuii ypok. Posb
¢usnyeckoii Teopun B GOpMUPOBAHKU
rpe/iCTaB/AeHUN 0 (PU3NYECKOU
KapTUHe Mypa




O6ob6maroruii ypok. Mecto
(bu3ryeckoit KapTUHBLI MUpa B 0011[eM

65 psily COBpeMEeHHbBIX eCTeCTBEHHO- 1
HayUHbIX [pe/ICTaB/I€HUI O IPUpPO/ie

66 Pe3epBHbIN YpOK. MarHuTHoe 1iosie. 1
OeKTpoMarHUTHasi UHAYKLUS
Pe3epBHbIil ypok. OnTrka. OCHOBbI

67 CrieLjuabHOM Teopur 1
OTHOCHUTEJIbHOCTU
Pe3epHbiii ypok. KBanToBasi pusuka.

68 BHEI\fI)EHTBIyiTPOHOMI/II/I u ¢ 1 Bubnmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpoPU3UKKU
OBLIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME







YYEBHO-METO/IMYECKOE

OBECIIEUEHUME OBPA30BATEJ/ILHOI'O

ITPOIIECCA

OBSI3ATE/IbHBIE YUEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA

» ®u3suka, 10 knacc/ Msikuwues I'.A., byxosues b.b., Corckuii H.H.
nof; pefakuyeii [TapdentreBoit H.A., AKiiioHepHOe 0011[eCTBO
«M3maTenbCTBO

«IIpocserienue»

METOANYECKHNE MATEPUAJIbI VI YUUTEJIA

I PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCbHI 1 PECYPCbI

CETU UHTEPHET



