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INOACHUTEJ/IBHASA 3AIIMCKA

Ilporpamma no ¢usuKe 0asOBOro ypoBHS Ha YPOBHE CpeAHEro oOIiero
06pa3oBaHus pa3paboTaHa Ha OCHOBE TIONOXKEHHI W TpeGORaHMIi K pe3y/bTaTaM
OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOW TIpPOrpaMMmbl, IpeicTaBieHHuIXx B PI'OC
COQO, a Takxke c yuyétoMm (enepanbHOii paboueii INporpaMMbl BOCIOMTAHMSA U
KOHL[eTILIMK TIperofjaBanusl yuebHoro mnpeamera «®usMka» B 00pa3oBaTebHLIX
OpraHu3aLusIx Poccuiickoit denepanuu, peaM3yomux OCHOBHEIE®
oOpa3oBaresibHbIe POrPaMMBEL.

CopepxaHue mporpaMMbl 10 (GU3MKe HampaBlieHO Ha (OPMHUPOBAHME
eCTeCTBEHHO-Hay4YHOM KapTMHbI Mupa obyuatonmumxcs 10-11 KmaccoB r1pu
0byuenuu ux ¢u3rke Ha 6a30BOM yPOBHE Ha OCHOBE CHCTEMHO-ZeATe/IbHOCTHOIO
nogxopa. Ilporpamma 1o ¢usuke cootBercTByeT TpeboBaHusmM ®I'OC COO k
IVIaHUDYEeMBIM JIMYHOCTHBIM, IIpeJIMETHbIM U MeTalpeJMeTHBIM pe3y/ibTaTaM
o0yueHus, a TakKe YUMTHIBAaeT HeO0OXOAUMOCTb peaM3aljid MeXKIPeIMeTHBIX
CBA3ed (U3UKU C ecTeCTBeHHO-HAayYHbIMU YyueOHBIMH IpeAMeTaMu. B Hedd
OIpe/ie/IIFOTCA OCHOBHbIE LieW M3ydyeHus (PU3NKH Ha YpOBHE CpeAHero oOIero
00pa30BaHus, TJIAHUPYEMbIE Pe3yJ/bTaThl OCBOEHMS Kypca (PU3HKU: JTMUHOCTHEIE,
MeTaripe{MeTHbIe, TipegMeTHbIe (Ha 6a30BOM YPOBHE).

IIporpamma o usMKe BKIIOUAET:

* ILJaHWpyeMbie pe3y/IbTaThl 0CBOEHHA Kypca (hu3uKy Ha 6a30BOM YPOBHE, B

TOM UHCJIe TIpe[MeTHbIe Pe3y/IbTaThl [0 rofiaM 0OyueHus;

e copepaHue yuebHOro rpeamera «Pu3nKa» 1Mo rogam o0yueHus.

®dusuka Kak Hayka O Hambojee 0OIMX 3aKOHaxXx MNpPUPO[bl, BBICTYMas B
KavecTBe yueGHOro mpegMeTa B IIKOJIe, BHOCUT CYII[ECTBEHHBLIM BK/IaJl B CUCTEMY
3HaHWi 00 okpy»katoliem Mupe. I1IKoabHBIH Kypc (PU3UKH — CUCTeMO0Opa3yIoLyii
[J1 ecTeCTBEHHO-HAayUHbIX Y4eOHBIX MPeAMeTOB, TTIOCKONBKY (H3HUecKHe 3aKOHBI
7le)xaT B OCHOBe TIPOLIECCOB M SIBJIEHMWH, MW3ydaeMbIX XHMHeH, Ouosnoruei,
¢u3nueckoii reorpadmert u acTpoHoMmuei. lVcronb3oBaHHEe MW aKTHBHOE
npuMeHeHue (U3MYECKMX 3HAHWH onpejensieT XapakTep M pa3BUTHe
pa3sHooOpa3HbIX TeXHOJOruii B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHMS
KOCMOCa, ITOJIyYeHUs1 HOBBIX MaTepUaJioB C 3aJaHHbIMU CBONCTBaMHU M ApPYTUX.
V3yyeHne ¢u3MKUM BHOCUT OCHOBHOH BK/Jaj B (DOPMHPOBAHUE €CTeCTBEHHO-
Hay4YHOH KapTHHBI MMpa oOyuaronuxcs, B (opMUpoBaHWe YMEHUH NPHUMEHSTh
Hay4HbIM MeTO/ IT03HaHUS TIPY BBITIOJIHEHUH UMU YueOHbIX UCCIe[OBaHUM.

B ocHoBy Kkypca ©¢usukd [ YpoBHsA cpefHero obigero o6pa3soBaHHA
MOJIOKEeH psAfL WAeH, KOTOpble MOXHO paccMaTpyuBaTh KakK IPUHLMIBI €ro
MOCTPOEHHUS.



Hoea yenocmHocmu. B COOTBETCTBHM C Hel KypC SAB/IAETCS JIOTUYECKH
3aBepLIEHHBIM, OH COJEPXXUT MaTepuas U3 BcexX pas/iesioB (DM3MKU, BKIIOUAET Kak
BOTIPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOM (PU3MKH.

Hoea eenepanuszayuu. B coorBeTcTBUM C Heil MaTepuan Kypca (pU3MKH
00beIMHEH BOKPYr GU3MUeCKMX Teopuil. BegymmuM B Kypce sB/seTcs
(popmMUpoBaHUe NpeACTaBIeHUN O CTPYKTYPHBIX YPOBHSAX MaTepHM, BellecTBe U
ToJie.

Hoes eymanumapusayuu. EE peammszauusi mpejriosiaraeT HCTIO/Ib30BaHUe
I'YMaHUTapDHOIO IOTeHLMana (U3UUecKOil HayKd, OCMBICJIEHHE CBSI3M pa3BUTHSI
¢usukn Cc pasBuTHeM OOILecTBa, a TakKKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU M SKOJIOTHYECKUMM ITPoOIeMaMHu.

Hoes npuknadnoll HanpaeneHHocmu. Kypc ¢u3MKKM — mpegriosiaraer
3HaKOMCTBO C LIMPOKHMM KPYIOM TeXHHWYECKHMX U TeXHOJIOTMYEeCKHX TMPHIOKEeHU
U3y4YeHHBIX TeOPUI U 3aKOHOB.

Hoes 3Kkonoeuzayuu peanusyeTcsi TIOCPEICTBOM BBeJEHHS 3J€MEHTOB
COJilep)KaHuA, [IOCBALEHHBIX 5KOJIOTMYECKUM IpobjieMaM  COBDPEMEHHOCTH,
KOTOpbIe CBfi3aHbl C pa3BUTHEM TeXHUKU M TeXHOJOTHi, a Takke 00CyXIeHus
npo6sieM paiioHabHOI'O TIPUPO/IONO/Ib30BaHKs U 9KOJIOTHUECKOi 6e30TacHOCTH.

CrepxHeBbIMU 3/IeMeHTaMH Kypca (HM3MKM Ha YPOBHe CpefiHero oOuiero
o0pa3oBaHus ABASIOTCA (U3MUeckue Teopud (hopMHpOBaHMe MpeACTaBAeHUH O
CTPYKTYype NOoCTpoeHusl (pM3UYECKON TeOpHH, Ponu PyHAaMeHTaJbHBIX 3aKOHOB 1
NPUHLIUIIOB B  COBPeMEHHbIX [peACTaB/leHUsIX O TIpUpoje, TIpaHULAX
NPYMMEHUMOCTH TeOpHUM, [Ji1 OIMCaHUsl ecTeCTBEHHO-HAyYHBIX SIBJIEHUM U
TPOLIECCOR).

CHcTeMHO-/1eaTe/IbHOCTHBIN NOAX0[ B Kypce (GU3MKU peanv3yeTcs mnpexzje
BCEro 3a CUET OpraHM3alL[uM SKCIIepPUMEHTaNbHOU [esTeNlbHOCTH 00YYarouXCs.
Hnsi  6a3oBOro ypoBHS Kypca GU3HMKU — S5TO UCMONb30BaHHE CHUCTEMBI
(pOHTa/NbHBIX KpPaTKOBPEMEHHBIX 3KCTIEDUMEHTOB U JiabopaTopHbIX pabor,
KOTOpble B MporpamMme mno ¢u3uke oO0beguHeHbl B OOLIMH COMCOK yUeHHYeCKUX
npakTUueckKnx pabot. BrigeneHue B yKa3aHHOM IepeuHe jaboparopHbix pabor,
IIPOBOJAUMBIX [Ji1 KOHTPOJSI M OLIeHKH, OCYIIeCTB/ISIeTCS yYaCTHUKaMHU
obpasoBaresibHOrO TIporjecca HUCXOAS U3 OCOOEHHOCTeH IUIaHUpPOBaHUS |
ocHalleHus: KabuHera ¢Qusuku. Ilpu >ToM obecnieunBaeTcs  OBJAJjeHUE
o0OyyaromiuMuCs YMEeHUsMHA MPOBOJUTL KOCBEHHBbIE W3MEpEeHUsl, MCCiIeJOBaHUS
3aBUCUMOCTEeH (PU3MYECKMX BeIMUMH M [OCTAaHOBKY ONBITOB TIO ITPOBEPKE
TIpe/J/I0)KeHHbIX THUTIOTe3.

bBonbllioe BHUMaHWe VAeSeTCS PpeHIeHUI0 pacdeTHhIX W KauyeCTBeHHBIX
3agau. [Ipu 3TOM i1 pacuéTHBIX 3afau TPUOPUTETOM SIBJISIFOTCS 3aJau C SBHO
3aZlaHHOM (QHU3UUeCKO MO/e/bio, IT03BOJISIIOLIMEe TIPUMEHSITh U3yUeHHbIe 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOrO pasfiesla Kypca, TaK U WUHTETPUPYs 3HAHUA U3
pasHbIX pa3jesos. i KaueCTBeHHBIX 3a/au IIPUOPUTETOM SABJISIOTCA 3aJjaHus Ha
oObsACHeHHe TpoTeKaHWs (M3HUUECKUX SIBIEHHWHM M TIPOL[ECCOB B OKPYXKAOLIEH
Ku3Hy, Tpebyrowie BeIOOpa (U3MuUECKON MOJEMM [/ CUTYauuM NpakTHKO-
OPMEHTUPOBAHHOI'O XapakTepa.

B coorBerctBMM ¢ TpeGoaHusmMu Pr'OC COO K MaTepUaJbHO-
TeXHHYeCKOMy obecrieueHuto ydebHoro rmpouecca 06a30BBIii ypoBeHb Kypca
(U3MKK Ha ypOBHe cpefiHero o61iero 06pa3oBaHus JOJDKEH H3YUaThCA B YCIOBUAX
npeJIMeTHOrO KabuHeTa (PU3WKU WA B YCJIOBUSIX MHTErPUPOBAHHOrO KabHHeTa
IIPeJMETOB eCTeCTBeHHO-HAYYHOro LyK/jaa. B kabuHeTe GH3UKA [JOKHO OBITH
HeoOxouMoe nabopatopHoe 00OpPYZOBaHWE [/ BBHIMOJHEHUSI YKa3aHHBIX B
nporpamMme Mo (pU3vKe yUYeHWYeCKUX MpaKTUUeckux paboT U 1eMOHCTpalOHHOe
obopyoBaHue.

HemoHcTpaiioHHOe obopyZoBaHue (OpPMUPYETCI B COOTBETCTBUM C
MPUHLIUIIOM MUHUMAaJbHOM [IOCTaTOYHOCTH U 00eCreunBaeT IOCTAaHOBKY
TIEPeYNC/IeHHBIX B [iporpaMMme 10 (H3MKe K/HOUEBBIX [EeMOHCTpALWM /s
UCC/IelIoBaHUsI  M3y4yaeMbIX SBJ€HWA U TIPOLIECCOB, 3MITUPUYECKMX U
(byHZlaMeHTabHBIX 3aKOHOB, UX TEXHUUECKUX TIPUMEHEHUH.

JlabopaTopHoe o00OopyJoBaHHe [if YUYeHMUYECKHX IIpaKTHUUeCKHX pabor
(opMHpYyeTCA B BHJIe TEMAaTHUECKHUX KOMIUIEKTOB M 00ecreurdBaeTcss B pacuéTe
OJJHOTO KOMIUIEKTa Ha [ByX oOyuaromuxca. TeMaTHueckie KOMIUIEKTHI
nabopaTopHoro 060pygOBaHWsA JO/DKHBI ObITh TOCTPOEHBI HAa KOMIUIEKCHOM
MCNOMb30BaHUK aHAIOrOBbIX M LMGPOBBIX NMPUOOPOB, a TakKKe KOMIBHOTEPHBIX
V3MepUTe/bHBIX CUCTEM B BH/le UG POBLIX 1abopaTopwuii.

OCHOBHBIMH Lie/ISIMHM U3ydeHusi GU3MKH B 00111eM 06pa3oBaHMH SIBJISIIOTCS:

« (opMHpOBaHHEe HHTepeca W CTpemjeHUs OOydarluxcsi K HayuHOMY
W3YUYEeHUI0 TIPUPO/bI, pa3BUTHE WX UHTE/JIeKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

« pa3BUTHe MpeJCTaB/leHri 0 HAyYHOM MeTO/je TI03HaHHUA U (JOpMUPOBaHUE
MCC/IeIOBaTe/IbCKOTO OTHOLLIEHHS K OKPY>KalOL[UM SIBJIEHUSIM;

¢ (opMupoBaHMe HAayuHOrO MHDOBO33DEHHSI KaK pe3yJbTaTa H3yueHUd
OCHOB CTPOeHMsI MaTepuu U (pyHaMeHTa/NbHbIX 3aKOHOB (PH3UKU;

« ¢opMupoBaHHe yMeHHWH OOBSICHSITH SBJAEHWA C HCIOJb30BaHHEM
(hM3MUeCKUX 3HAHWI U HayYHBIX JOKA3aTelbCTR;

e (opMUpOBaHUWE TIPe/CTaB/eHUud O ponu (U3MKU I pa3sBUTUSA JPYTUX
eCTeCTBeHHBIX HayK, TEXHUKHU U TEXHOJIOTUM.

HocTibkene 3THX Lieneil obecreunBaeTcsl perieHHeM CJIeAVIOIINX 3ajad B

npoLjecce U3yuyeHHs Kypca ¢HU3MKH Ha YpoBHe cpejjHero obiero obpasosaHus:



o npuobpeTeHWe  CUCTEMBI  3HaHMK 00  0OmHUX  (HU3UUECKHX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeOpHSsX, BK/IHOYast MeXaHUKY,
MOJIEKY/IIDHYI0  (PU3UKY, 3/IeKTPOAMHAMUKY, KBAaHTOBYIO (U3HKY WU
3JIeMEeHTHI aCTPOMHU3HKHY;

e ¢dopMHpOBaHHE yMeHHH NPUMEHATL TeopeTUYecKdue 3HAHUA s
0ObsicCHeHUs1 (PU3UUECKUX SIBJEHWH B TIpUPOJe W i TIPHHATHS
MpakTUYeCKUX pellieHHUH B ITOBCeNHEBHOM XIU3HH;

e O0OCBOEHWEe CNOCOOOB pellieHUs pa3MUHbIX 337ad C SABHO 3aJaHHOM
¢usnyeckod MoJenbio, 3a7ad, MOJPa3’yMEBAOIIMX CaMOCTOSATE/BHOEe
co3zaHue (U3NUeCKOit MOZeH, aleKBaTHOH YCIOBUSM 3a/jauH;

* [IOHMMaHue (U3NYeCKMX OCHOB W MPHHLMIIOB JAEMCTBUS TEXHWUECKHX
YCTPOMCTB ¥ TEXHOJIOIMUECKUX MPOLECCOB, UX BAUSHUSA Ha OKPY>KalOIIYI0
CPeAy;

* OBJIaZlecHHe MeTOJaMM CaMOCTOSITE/IbHOTO TJIAHUPOBaHUS U TIPOBEEHUs
(pU3MUECKMX 3KCIIEDUMEHTOB, aHa/W3a W HHTepIIpeTalud MHGOPMAL[HH,
oInpefie/ieHus1 JOCTOBEPHOCTHU NOYYeHHOI 0 Pe3y/bTaTa;

* (O37,@aHue YCJIOBHH [JJ1S Pa3sBUTHSI yMeHUI MPOEKTHO-HCCIe/l0BaTeMbCKOMH,
TBOPYECKOM J1eTeIbHOCTHU.

Ha wusyuenue ¢usuku (6a3oBblii ypoBeHb) Ha ypOBHe cpefHero obiiero
obpazopanus otBoguTCA 136 uacoB: B 10 Kacce — 68 yacos (2 yaca B HeJleJli0), B
11 knacce — 68 yacoB (2 yaca B HeZJeNH0).

IlpegnaraeMebiii B miporpaMMe Mo (U3MKe NepeyeHb JaboOpaTOpHBIX W
NpaKTUYecKuX paboT sBAsieTCs PEKOMEHAOBaHHBIM, YUWTeIb [e/laeT BbIOOp
rpoBefieHus1 J/1abopaTOpHBIX pPabOT M OMBITOB C YYETOM WHIWBHAYAJTbHBIX
ocobeHHOCTeH 00yuaroIUXCsl.



COJEPXAHUWE OBYUEHNISA

10 KITACC

Paszjen 1. ®usnka U MeTOAbLI HAYYHOI0 MO3HAHHUA

dusuka — Hayka o mpupoge. HayuHele mMeToAbl TMO3HAHWA OKPY>KAIOIIIEro
mupa. Pojib  3KCniep¥MeHTa M TeOpMM B Mpollecce TIO3HAHHS TIPHUPObL
OKCIIepUMEHT B (PU3HKe.

MogenvpoBanue (puU3sNUecKUX sBEHUA W TipoliecCoB. HayuHble rumoTessl.
Pdusrueckre 3aK0oHbl M Teopuu. ['paHULIBI IPUMEHHUMOCTH (PHU3NUYECKUX 3aKOHOB.
ITpuHIMI COOTBETCTBUS.

Ponme u MecTo pU3UKU B (pOPMHPOBAHUHM COBpPeMEHHOM Hay4YHOU KapTHHBI
MHpa, B IPaKTUYECKOH JeATe/IbHOCTH JTIO/IeN.

Hemoncmpayuu

Anasoropele U LUQpOBLIE H3MepUTe/NbHbIE MPUOOPLI, KOMITbIOTEPHBIE
JNATUHKHU.

Pa3pen 2. MexaHuka

Tema 1. Kunemamuka

MexaHuueckoe [BKeHUe. OTHOCUTEBHOCTh MEXaHWYeCKOro [IBWKEHMS.
Cucrema orcuéra. Tpaekropus.

IlepeMeltjeHue, CKOPOCTh (CpefHssI CKOPOCTb, MIHOBEHHasl CKOpPOCTb) H
yCKOpeHHe MaTepuaJbHOM TOUKW, UX MPOEKI[MM Ha OCH CUCTeMbl KOOpAHMHAT.
CnoyxeHue nepeMellieHUH U CJI0)KeHHe CKOPOCTEH.

PaBHOMepHOe W paBHOYCKOpeHHOe IpsiMojiMHelHoe paBwkeHue. ['paduku
3aBUCMMOCTU KOOpZMHAT, CKOPOCTH, YCKODeHMs, IyTH U [epeMel|eHns
MaTepHUabHOW TOUKU OT BPEMEHH.

CB00OHOe naZieHre. Y CKopeHre CBOOOJHOTO MafieHus.

KpuBonuHeriHoe fABwkeHue. [IBibkeHHWe  MaTepHalbHOW TOYKM  IIO
OKPY>XHOCTH C TIOCTOSIHHOM T10 MOZYJ/II0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHeHHas
ckopoctb. [lepuog n uactoTta o6paitenus. LleHTpocTpeMuTeibHOE YCKOPEHUE.

TexHuueckye yCTpPOWMCTBA W IIPaKTHYECKOe I[IPUMEHEHHe: CIUJOMETP,
JBIDKEHHe CHapsZOB, LielTHbIe U peMEHHbIe riepejauu.

Hemoncmpayuu

Mogens cucTeMbl OTCUéTa, WIIOCTPALMsA KMHEMAaTUYeCKUX XapaKTepHUCTHK
JBIDKEHUS.

IIpeobpa3oBaHue JBIKEHUH C UCTIOIB30BAHHEM MPOCTBIX MEXAaHU3MOB.

IlageHue Tes B BO3Z)yXe U B pa3pe’keHHOM [POCTPaHCTBe.

HabmopeHve fABwkeHus Tena, OpOIIEHHOrO IO YIJIOM K TOPHU30HTY U
TOPU30HTa/IbHO.



W3MepeHue yCKOpeHUs CBOOOHOTO TaIeHNSI.

HaripaBsieHve CKOPOCTH NPU IBWXEHUU 10 OKPY>KHOCTH.

YueHuueckuli 3kcnepumenm, 1abopamopHble pabombi

M3yuyeHne HepaBHOMEPHOIO [BWKEHUS C Liefbi0 OMpejie/ieHrs MrHOBEHHOM
CKODOCTH.

VccnenoBaHue COOTHOLIEHUs MeXXJYy MyTSAMH, TPOWMJEeHHbIMU TeioM 3a
Moc/iefJoBaTe/IbHble paBHbIE TIPOMEXYTKM BpeMeHH TpU pPaBHOYCKODEHHOM
JBIDKEHUU C Haya/IbHOU CKOPOCTBI0, PABHOM HY/JIHO.

W3yyeHvie ABWOKEHUS 1HIapUKa B B3KOM >KUTKOCTH.

V3yyeHue aBU>KeHUS Tesla, OPOIIEHHOr0 rOprU30HTA/ILHO.

Tema 2. /lunamuka

[IpuHiun  otHocutenvHOCTH [anmunes. IlepBbiii  3akoH  HbroToHa.
WHepripanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. IlpunHiun cynepnosunuu cuji. Bropou 3akoH HeroTOHA
[/1s1 MaTepUaibHOM TOuKU. TpeTui 3aKoH Hbl0TOHa /1719 MaTepuasbHbIX TOUEK.

3aKoH BceMMpHOro TtAroteHus. Cuia TspkecTd. [lepBasg Kocmmueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenuve. Buzpl TpeHus (TIOKOS, CKOJIbKeHUs, KaueHus). Cuna TpeHus. Cyxoe
TpeHue. Cua TpeHHs CKOJBXXeHHWs1 M ciia TpeHus Iokos. KoadduiyeHT Tperys.
Cusa COrnpOoTHB/EHUS TIPYU IBWKEHUU Tesa B XXUIKOCTU WM rase.

IloctynaTesbHOe U BpallarenbHOe JABWKeHHe abCoMmoTHO TBEPAOrO Tea.

MoMeHT cwibl OTHOCUTeNbHO OcCU BpamieHusa. [lmeyo cunbl. Ycnosud
paBHOBeCHs1 TBEPOTO Teia.

TexHUYecKye yCTPOWCTBA U TpakKTWYeCKoe TIPUMeHeHHe: TOALIMITHUKY,
[IBKEHWEe UCKYCCTBEHHBIX CITYTHUKOB.

LlemoHcmpayuu

fIBneHue UHEPIMH.

CpaBsHeHMe MacC B3aWMOZEHCTBYHOILUX Tel.

Bropoii 3akoH HeioTOHa.

V3mepeHue cur.

Croxenue cuil.

3aBUCUMOCTb CWJIbI YIIPYTOCTH OT JjehopMaljuu.

HegeecoMocTs. Bec Tena npy yCKOPeHHOM TOALEME U TaZleHUH.

CpaBHeHUYe CUJT TpeHYs TOKOS, KAUeHUs U CKOJIb)KEHUS.

YcnoBus paBHOBeCcUs TBEPAOro Tesa. BUAbI paBHOBeCHS.

YueHnuueckuti skcnepumenm, nabopamopHble pabombi

W3yueHue gBKeHUsS OpyCKa 10 HAKJIOHHOM TI/IOCKOCTH.



WccnepoBaHue 3aBUCUMOCTA CHUJ YTIPYTOCTH, BO3HHUKAIOIIUX B TPYKUHE W
pe3rHOBOM 00pa3iie, OT UX JieopMaLiH.

WccnesoBanue yC/IOBUM paBHOBeCUs TBEDAOIO Tejla, HMMEKIIETO OCh
BpallieHus.

Tema 3. 3akoHbi coxpaHeHus 8 MexaHuKe

ViMnysibC MatepyajbHOM TOUYKU (Tesna), CACTEMbl MaTepUaibHBbIX TOYEK.
WmnyisC CWIbl M HU3MeHeHWe UMIly/bCa Tejia. 3aKOH COXPaHEHUs HUMITY/IbCa.
PeakTuBHOE JBMKEHHE.

Pabora cuibl. MOIHOCTD CUJIBL.

KuHetnyeckass 5Hepryus MarepranbHOM TOYKU. TeopemMa 06 W3MeHeHUU
KUHETUYeCKOU SHepruu.

[ToTeHuuansHas SHeprusl. [ToTeHManbHas SHeprus yIpyro
neopMUpOBaHHOM  MpyXWHBL. [loTeHIManbHasth 9YHEPrUs Tela  BOMM3M
[TIOBEPXHOCTH 3eMJIN.

IloreHumaneHele U HenoTeHLWanbHble  cWIbl.  CBsi3b  paboThI
HEeTIOTeHL[UANbHBIX CWI C U3MEHEeHHWeM MEeXaHWUeCKOW SHEPrhd CUCTeMbI Tel.
3aKOH COXpaHeHHst MeXaHUUeCKOM SHepruu.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckde yCTpOWCTBA M TpaKTHYeCKOe TIpHMEeHeHHe: BOAOMET, KOIED,
TIPY>KUHHBIN NIUCTOET, ABWKEHHE PaKerT.

Hemoncmpayuu

3aKOH COXpaHeHUs UMITYJ/IbCa.

PeakTUBHOe [BMW)KeHMe.

Ilepexo/ moTeH|ManbHON SHEPTUM B KUHETHYECKYI0 U 06paTHO.

YueHnuueckull 3Kkcnepumenm, 1abopamopHbie pabombl

W3yuenne abcontOTHO HEYIPYroro yapa C TMOMOLIBIO [IBYX OJWHAKOBBLIX
HUTSIHBIX MassTHUKOB.

WccnepoBanue cBsisu paboThl CUIBI C U3MEHEHHEM MeXaHHYeCKOW SHepruv
Tejia Ha MpUMepe pacTsDKeHUs pe3MHOBOIO XKIyTa.

Pa3pen 3. MonekynsipHas (py3nKa 4 TepMOjUHAMUKA

Tema 1. OcHoebl MO/1€eKyISIPHO-KUHemMuuecKoli meopuu

OcHoBHBIE TO/IO)KeHUSI MONEKYIAPHO-KMHEeTUUECKOU TeOPUM U MX OMBITHOE
obocHoBaHue. bpoyHoBckoe aBwkeHue. [Iuddysusa. Xapakrep [IBIWKeHUA U
B3aMMOJEMCTBUSL UacTUL] BeljecTBa. MoJend CTPOEHHUsl TIas30B, JKUJKOCTEH H
TBEPABIX Tesl U 00BsICHEHWe CBOMCTB BellleCTBa Ha OCHOBe 3THX Mogesieil. Macca u
pasMepsbl MoneKyJ/1. KonuuectBo Beljectsa. [ToctossHHas ABorazpo.

TerioBoe paBHOBecue. Temriepatypa U eé u3Mepenue. Illkana Temmeparyp
LHenbcus.



Mogens wugeanbHoro rasa. OcHOBHOe ypaBHeHHe  MOJIEKY/ISIPHO-
KMHETUYECKOW TeopuM HJeasbHOro rasa. A6GconioTHasg TemrepaTypa Kak Mepa
cpefHell KHHeTWYeCKOM SHEPruM TeIUIOBOTO J[ABWXKeHWsi vacTul] rasa. lllkana
TeMrepatryp KenbBuHa. ["a30Bble 3aKOHbL YpaBHeHVe MeHeneeBa—KianelpoHa.
3akoH [JanpToHa. U3ompoliecchl B WeaibHOM Tase C MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mnpencTaBieHHe M30MPOLECCOB: M30TE€pPMa, H30X0pa,
u3obapa.

TexHuueckre yCTPOMCTBA M TIpaKTUUeckKoe TMpHMeHeHHe: TepMOMETP,
Bapometp.

Hemoncmpayuu

OmnbIThl, AOKa3bIBawllle [JUCKPETHOE CTPOEHWe BellecTBa, (oTorpadpuu
MOJIEKYJI OpraHU4eCKUX COeJUHeHU.

OmnbITh 10 AU Py3U XKUIKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO [JBIDKEHUSI.

Mopent onbita LlITepHa.

OnbITHI, JIOKa3bIBaloLMe CylLI|eCTBOBaHUe MEXXMOJIEKY/ISIPHOr0
B3aMMOJIeHCTBHS.

Mogess, WTIOCTpUpYIOLLas MPUPOY JaBjieHus rasa Ha CTeHKH COCy/a.

OmnbIThl, WUIIOCTPUPYIOLIWE YpaBHeHHWE COCTOSIHWSA MWJIea/IbHOTO Trasa,
U30MPOLECCHI.

Yuenuueckull 3KkcnepumeHm, nabopamopHbie pabomai

Omnpegenenre macchkl BO3ZlyXa B KJIaCCHOM KOMHaTe Ha OCHOBE W3MepeHUM
06BEMa KOMHAThI, JIABJIEHUS U TEMIIEPATYPhl BO3yXa B HE.

WiccnenoBanue 3aBUCHMOCTH MeXly TlapaMeTpaMy COCTOSIHUS pa3pekeHHOTro
rasa.

Tema 2. OcHo8bl MmepMOOUHAMUKU

TepmoauHamMuueckass cucTeMa. BHYTpDeHHsISI Hepruisi TePMOAMHAMWUECKOM
CUCTeMbl U ciocobbl eé u3MeHeHUsl. KouecTBO TeryioThl U paboTta. BHyTpeHHsis
SHeprusg  OJHOATOMHOTO  WJeaJbHOro  rasa. Buabl  Teruionepefavu:
TEeIUIONIPOBOAHOCTb, KOHBEKLIUs, U3/lydeHHe. Y e/lbHasi TelJIOEMKOCTh Bel|eCTBa.
KonuuecTBO TeIUIOTEI TIPU TeIlIonepejaue.

[Tonsitne 06 ajguabatHoM mponiecce. TlepBBI 3aKOH TEPMOJUHAMUKH.
IlpyMeHeHve TepBOrO 3aKOHa TePMOJAWHAMMKH K H3ompoueccaM. ['paduueckas
WHTepIIpeTalys paboTsl rasa.

Bropotii 3akoH TepMoguHaMuKd. HeobpaTUMOCTE NPoLieccoB B TIPUPOZE.

TeruioBple  MaiuHbl.  [IpUHLMNBI  JgefiCTBUST  TEIUVIOBBIX  MAlllKH.
Ilpeobpa3oBaHusi 3HEPrMM B TEIUIOBBIX MalIMHaX. KoadduiueHT mosne3Horo
JeuctBust Tervtopod maimHel. Lukn KapHo u ero Ko3(¢uiveHT I10/ie3HOro
JelCTBUsA. DKoJIoTHYecKue Npob/ieMbl TeTI03HePreTHK.



TexHuueckue ycTpoHCTBA ¥ IpakKTUYeCKoe TIpHMEHeHMe: JBHraresb
BHYTDEHHETr0 CropaHusi, ObITOBOM XO/MOAUIBHUK, KOHAMIUOHEP.

HemoHcmpayuu

M3meHeHue BHYTpeHHeM SHEPTMU Tenla IPU COBEPIIEHWU paboThl: BHUIET
npobku u3 OyTbUIKM 10J, AeHCTBMEM C)XKAaTOro BO3AyXa, Harpepanue >¢upa B
naTyHHOU Tpybke myTéM TpeHUA (BUAEOAEMOHCTPALH).

M3MeHeHVie BHYTpeHHeN 3Hepruu (TeMriepaTyphbl) Tesla Py TeTiornepe/jaue.

OnbiT 1o ajfuabaTHOMy paclIMpeHu0 Bo3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenv napoBo¥ TypOuHbI, ABUraTe/Isi BHyTPEHHEr0 CrOPaHUsl, PEaKTHBHOTO
JIBUTATeIsl.

Yuenuueckuil skcnepumerHm, nabopamopHble pabombi

W3mepeHue yaenbHOM TernaoéMKOCTHU.

Tema 3. Aepecamnbie cocmosiHus eeujecmsa. Pazoenie nepexoodbl

ITapoo6pasoBaHue u KoHAeHcauws. VicnapeHuwe u KureHde. AGCOMIOTHas U
OTHOCHMTEe/IbHAA BJIAKHOCTh BO3Ayxa. HaceimeHHbid map. YjenbHasi TermsoTa
niapoobpa3oBaHusl. 3aBUCIMOCTE TEMIIePATyPhl KUITEHHUS OT JIaB/IeHH.

TBépgoe teno. Kpucramimueckve U aMopgHble Tena. AHM30TPOIHS CBOUCTB
Kpucta/ioB. JKuzpkue kpucraabl. CoBpemeHHble Marepuasnbl. [LiaBreHve u
KpUCTa/IM3aLus. Y ejbHas TelvioTa miasiaeHus. Cybnumarius.

YpaBHeHue TerioBoro 6anaHca.

TexHUyeckde yCTpPOMCTBA M IIpakKTHUUeCKOe TpHMEHeHHe: TMrpoMeTp |
IICUXPOMETP, KaJlOpUMeTp, TEeXHOJIOTHU II0/IyUYeHUs] COBPEMEeHHbIX MaTepuasioB, B
TOM UH(J/Ie HAHOMAaTepUaioB, U HAHOTEXHOJIOTHH.

LemoHcmpayuu

CBoOMCTBa HaCHIIEHHBIX [1APOB.

KurieHve npy OHWKEHHOM /JIaBIeHHUH.

Crniocobr1 H3MepeHHs1 BIa)KHOCTH.

HabntofeHre HarpeBaHus U IU1aB/eHUs KPUCTAJTHUECKOTO BellecTBa.

leMOHCTpauys KpUCTAJIIOB.

YueHuueckull sKkcnepumeHm, 1abopamopHbie pabombl

Vi3MepeHre OTHOCHUTEeIbHOM BI&KHOCTH BO3ZyXa.

Paspen 4. JnekTpoguHaMHKa
Tema 1. dnekmpocmamuxka
OnekTpu3auus Tel. OJ/eKTpUuYecKu 3apsja. [Ba BuAa 3/1€KTPHYECKUX
3apAzfoB. [IpoBOJHMKY, AMONEKTPUKU U TIOJNYTNIPOBOJHUKU. 3aKOH COXPaHeHUs
3JIeKTPUYECKOro 3apsi/a.
BsaumopeiictBue 3apsoB. 3akoH KynoHa. ToueuHblii 35eKTpUUecKuil 3apss,.
OnekTpuyeckoe T1one. Hanpsok8HHOCTE  3ekTpuyeckoro noss.  Ilpunanun



CYTIEPIIO3ULUM 3/T€KTPHUUECKUX MOoJIeld. JIMHUM HamlpsHKEHHOCTH 3/1€KTPHUYECKOTO
MOJIA.

Pabora cun  snmektpoctatMueckoro  mond.  IloTeHuuan.  PasHocTh
noteHUManoB. [IpOBOJHMKM U [JU3JIEKTPUKM B 3/IEKTPOCTATHUECKOM IIOJIE.
NnanekTprdeckas MPOHULIAEMOCTE.

OnexTpoéMKocTh. KoHzieHcaTop. D1eKTpoéMKOCTh TUIOCKOTO KOHZEHCAaTopa.
OHeprus 3apsLKeHHOT0 KOH/IEHCATopa.

TexHuueckue ycTpoicTBa M NPaKTUYeCKOe TPUMEHEHHe: 3/IeKTPOCKOT,
3/IEKTPOMETD, 3JIeKTPOCTaTUYeCKas 3alluTa, 3a3em/ieHHe 3J1eKTPOrNpHOOpOB,
KOH/IEHCaTOp, KOIMPOBa/IbHbIN anrapaT, CTPYHHBIH ITPHHTEP.

Lemoncmpayuu

Y CTPOUCTBO Y NPUHLIUI JeHCTBUS 3/IEKTPOMETPa.

B3aumogericTBre Ha3/1eKTPU30BaHHLIX Tl

O/eKTpUYecKoe moJje 3apsDkeHHbIX Tell.

[IpoBOHUKM B 3/1eKTPOCTaTUYECKOM IIOJIE.

OneKTpocTaTudecKas 3alura.

[V3MeKTpUKY B 371eKTPOCTaTHUECKOM TI0JIE.

3aBUCHMMOCTb /IeKTPOEMKOCTHA IJIOCKOTO KOHJeHcaropa OT TUIONIaJH
TJIACTHH, PACCTOSAHUA MEXY HUMU U AUSJIeKTPUYECKOH TTPOHUIaeMOCTH.

OHeprus 3apsHKeHHOTr0 KOHeHcaTopa.

YueHuueckuli 3kcnepumeHm, aabopamopHbie pabomal

W3mepeHne 3/1eKTPOEMKOCTH KOHZEHCaTopa.

Tema 2. IlocmosinHbiil 31ekmpuueckuii moK. Toku 6 pazauuHbIX cpedax

ONeKTpUYecKud TOK. YC/IOBUSL CYIIeCTBOBAaHUS 3JIEKTPUUECKOrO TOKa.
Ucrounrku Toka. Cuia Toka. [1oCcTossHHBIN TOK.

Hanpsykenue. 3akoH OMa [Jijis1 yuacTKa Lelu.

DJIEKTPUUECKOe COTIPOTUB/IEHHe. Y/Ie/IbHOe COTpPOTHB/IEHUE BellecTBa.
ITocnepoeaTensHOe, Mapaiie/ibHOe, CMeIIaHHOe COeIMHEHE TIPOBOLHUKOB.

Pabora »smekTpuueckoro ToKa. 3akoH /[koyns—J/leHua. Moll{HOCTb
3/IeKTPUYECKOT0 TOKaA.

OJIeKTPOABWKYLLasi CWjia U BHYTPeHHee COMpPOTHB/IEHWEe WUCTOYHHMKA TOKa.
3akoH Oma J/151 MO/THOM (3aMKHYTOM) 3/IeEKTPAYeCKOU Hel. KopoTKoe 3aMbIKaHMe.

JJIeKTPOHHasi ~ MPOBOJUMOCTh  TBEPABIX  MeTA/ZIOB.  3aBHUCHUMOCTH
CONPOTUBJ/IEHUS METaJIJIOB OT TemriepaTyphl. CBepXIIpOBOAUMOCTD.

OneKTpU4eCcKui TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyUKOB.

IlonynpoBOJHUKMU. CobcTBeHHass M MpUMecHasi  NPOBOAVMOCTH
noJiynpoBogHUKOB. CBolicTBa p—n-tiepexo/a. [1o/ynpoBofHUKOBbIE PHOODEIL.

OneKTpUYecKMd TOK B pacTBOpaX M  paciiaBax  3JIeKTPOJIMTOB.
ONeKTpoIuTHYecKas JUCcoLalys. JIeKTPOIus.



J/IeKTpUueckuil ToK B TazaxX. CaMOCTOSTe/bHBIM M HecaMOCTOSITe/IbHBIHI
paspsg. Monnus. [1na3ma.

TexHuueckre yCTpoHCTBA M MNpaKTUUECKOe MPHMEHEHHe: aMIIepMETP,
BOJIETMETP, DEOCTaT, HMCTOUYHWKMA TOKa, 3JIeKTpOHarpeBaTe/ibHble TMPUOOPEI,
3/IeKTPOOCBEeTUTe/IbHbIe IPUOOPEI, TEPMOMETP COTIPOTHB/IEHHS, BAKYYMHBIH U0,
TEPMUCTOPLI U (POTOPE3UCTOPHI, TIOTYIIPOBOJHUKOBLIHM WO/, TaIbBaHHUKA.

Hemoncmpayuu

M3MepeHue custbl TOKA ¥ HalpsDKeHUS.

3aBUCUMOCTbL COINPOTHB/IEHUS LIMIWHAPUYECKUX TIPOBOJHUKOB OT JJIUHBEI,
TJIONIA/IY TIONepeYHOro CeueHus: U MaTepuaa.

CMeriaHHOe coeJjuHeHNe MPOBOAHUKOB.

[IpsMoe wu3MepeHUe 3/MeKTPOJABIKYLeH cuabl. KOpOTKOe 3aMbIKaHHE
raJbBaHUUeCKOro 371eMeHTa U OLleHKa BHYTPeHHero COMPOTHB/IEHUS.

3aBUCUMOCTh COIIPOTHUB/IEHUS META/UIOB OT TeMIIepaTypkhl.

ITpoBOAYIMOCTE 3JIEKTPOJIMTOB.

VickpoBoH pa3psij ¥ NpOBOJUMOCTb BO3/yXa.

OZIHOCTOPOHHSASL TPOBOJUMOCTb JH0/A.

YueHuueckuli skcnepumeHm, 1abopamopHble pabombi

N3yyeHue CMeIIaHHOrO COeJUHEHUS PE3UCTOPOB.

Vi3MepeHUe 3/1eKTPOJBWKYIEN CWIbl UCTOYHHUKA TOKA U er0 BHYTPEHHEro
COIPOTHBJIEHUS.

Habnroenue sekTposm3a.

MexnpeaMeTHble CBA3H

N3yuenue Kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTB/ISETCS C
YUETOM cofiepKaTenbHbIX MeXIIpeIMeTHbIX CBsi3ell C KypcamMd MaTeMaTHKH,
Ouonoruu, XUMUH, reorpaguy U TEXHOIOTHHU.

MlecnpeaMemele NoOHsimus, CBA3dHHBIe C HM3yUeHHEeM MeTOAOB HAYUHOI'O
MO3HaHUs: fBJeHWe, HayyHbld (PakT, ruroresa, (u3vueckas Be/MYMHA, 3aKOH,
Teopus, HabnroileHye, SKCIIePUMEHT, MO/Ie/IMPOBaHKe, MOZe/Th, U3MepeHHe.

Mamemamuka: pellleHHWe CHCTeMbl YpaBHeHHH, JHHeliHas (yHKLuS,
napaborna, runepbona, WX rpaUKd U CBOMCTBA, TPUTOHOMETpHUUeCcKUe (PYyHKLMM:
CUHYC, KOCUHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE TPUT'OHOMETPHUUYECKOe TOXJECTBO,
BeKTOPbI M UX MPOEKLMK Ha OCH KOOD/JHHAT, CJI0KEHNE BEeKTOPOB.

Buosozusn: MexaHuueckoe [BWKeHHEe B )KHMBOH npupoje, Jud@ysus, ocMoc,
TEIUI00OMEH >KHBBIX OPraHHU3MOB (BUJBI TeIUIONepeaul, TETVIOBOE PaBHOBECHE),
5/1eKTpUUecKUe sIBJieHUs B XXKUBOH Npupoje.

Xumus: AHUCKPeTHOe CTPpOeHHE BellleCTBd, CTPOEHHEe aTOMOB U MOJIEKYJl, MOJIb
BelllecTBa, MOJSIpHAasi Macca, TEIVIOBble CBOMCTBA TBEDABIX TeJ, >KUAKOCTEH U



ra3oB, 3/IeKTPUYECKHe CBOMCTBA MeETa/UIOB, 3JIEKTPOJMTHUECKass JUCCOLMaLys,
rajibBaHHKa.

I'eoepacpus: B1XHOCTH BO3/lyXa, BeTphl, 6apoMeTp, TepMOMETP.

TexHonozus: npeobpa3oBaHue JBWXKEHWH C KCIIO/IL30BAHUEM MEXaHW3MOB,
YUéT TpeHus B TeXHUKe, MOJUIMITHUKH, HWCTOJb30BAHME 3aKOHA COXPaHEHHA
UMITyJIbCa B TeXHHKe (pakeTa, BOJOMET W [pyrve), ABUTATEe/lb BHYTPEHHETO
CropaHus, rnapoBasi TypOuHa, OBITOBOH XOMOAUIBHUK, KOHAUI[HOHED, TeXHOI0IHH
TIOJTy4eHUs] COBPEMEHHBIX MaTepuajioB, B TOM 4YHC/Ie HaHOMAaTepHUaloB, M
HAHOTEXHOJIOTHH, 3/1eKTpOoCcTaTUUecKasl 3alliyTa, 3a3eMJIeHHe 31eKTPOrpubopos,
KCEPOKC, CTPYMHBIH TIPUHTED, 3/IeKTPOHATPEBATE/ILHBIE nipubOopkI,
3/IeKTPOOCBeTUTe/IbHbIe PUO0PEI, ralbBaHUKa.

11 KVITIACC

Pasgen 4. DnekTpoguHaMHKa

Tema 3. MazHumnoe nose. 3/1eKmpomMazHUMHAsA UHOYKYus

IlocTosiHHbIe  MarHuTBL. ~ B3auMogeicTBUe  TIOCTOSIHHBIX ~ MarHUTOB.
MaruvutHoe mnojie. BeKTOp MarHMTHOM HWHAYKUMW. [IpUHIOUN Cynepno3uliyu
MAarHUTHBIX [ofeld. JIMHUKM MarHUTHOM WHAYKUWK. KapTuHa nMHMA MarHUTHOM
HMHZYKLUY T10J1 I0OCTOSTHHBIX MAarHUTOB.

MardutHoe 110/le TIPOBOJHMKA C TOKOM. KapThHa /vHMM HWHIYKLUW
MarHUTHOr0 Mo/ [JIMHHOrO NPSAMOro IPOBOJHMKA M 3aMKHYTOIO KOJIbLIEBOIO
MPOBO/JHMKA, KaTylIKU C TOKOM. OnbIT OpcTefa. B3auMoaelcTBre IPOBOSHUKOB C
TOKOM.

Cuna Amriepa, eé MOZYJIb U HallpaBJ/IeHUe,

Cuna JlopeHija, eé MoAy/ib ¥ HanpapJieHye. [IBibkeHue 3apshKeHHOM YaCTHLIbI
B OJHOPOJHOM MarHUTHOM Mosie. Pabora cunbl JIopeHtia.

SfBneHwe sneKTpoMarHMTHOM WHAYKIMU. [IOTOK BekTOpa MarHUTHOU
MHAYKUYW., OJIEKTPOABWXKYLasA CWla WHAYKUMUA. 3aKOH 3/1eKTPOMarHUTHOU
UHAYKUY Dapajes.

BuxpeBoe 31ekTpudeckoe moJjie. ONeKTPOJABWXKYIIAas CWlad HWHAYKLUU B
TIPOBOJIHYKE, IBWKYILIEMCS ITOCTyTaTeNnbHO B OZHOPOJAHOM MarHUTHOM TIOJIe.

I1paBusio JleHua.

WHAyKTUBHOCTE. fIBIeHWe CaMOMHAYKUMH. O/eKTPOABWKYyIlasg CUja
CaMOMH/YKLIUH.

OHeprvs MarHUTHOTO T10J1 KaTyIIKH C TOKOM.

JneKTpOMarHUTHOE [107e.

TexHuyeckue YCTPOMCTBA U TIPAKTUUECKOe TNpPUMEHeHWe: TMOCTOSSHHbIe
MarHuThl, 37€KTPOMAarHUTHL, 3JIEKTPOJBUrare/b, YCKOPWUTEIM 3JIeMeHTapHbIX
YaCTHL, UHIYKIWMOHHAs 11eUb.



Hemoncmpayuu

OmneiT Opcresa.

OTK/I0HEHUe 5/IeKTPOHHOTO MyYKa MarHATHBIM T0JIEM.

JIVHAY MHIYKLUY MarHUTHOTO TIOJIS.

B3aumoieiicTBHE ABYX TTIPOBOJHHUKOB C TOKOM.

Cuna Amrnepa.

HetictBue cuiel JIopeHiia Ha MOHBI 37IEKTPOJIMTA.

SIB1eHve 3/1eKTPOMAarHUTHON MHAYKLIWH.

IIpaBuno Jlenua.

3aBHCUMOCTb 371€KTPOJBIDKYILEH CH/Ibl UHAYKLIHMH OT CKOPOCTH W3MEHEHHs
MarHUTHOTO ITOTOKa.

SBneHUe CaMOUHAYKLIVH.

Yuenuueckull skcnepumeHm, aabopamopHbie pabombl

3y4yeHre MarHUTHOTO TOJIST KATYLIKH C TOKOM.

WccnenoBanve [elcTBUS TIOCTOSSHHOTO MarHMTa Ha PaMKY C TOKOM.

WccnepoBanue siB/ieHUs 371eKTPOMarHATHON UH/YKLIUH.

Pa3pen 5. KoebaHus U BOJIHBI

Tema 1. MexanuuecKue u 31eKmpomazHUmMHble Ko/1e0aHus

KonebarensHass  cucrema. CBobGofgHble — MexaHWUuecKhe  KoyebaHus.
I"'apmoHnueckre konebanusi. Ilepuoj, vactora, amMruiuTyZa M asza KoJsieOaHHA.
IIpyXuHHBINM MasATHUK. MareMaTUUeCKUd MasTHUK. YpaBHEHHE rapMOHHUYeCKHX
kosie0aHuil. [1peBpaliieHrie SHePIUA MPU rapPMOHUYECKHX KOJIe0aHHsIX.

Konebatenbublii koHTyp. CBOGOJHBIE 3/€KTPOMAarHUTHbIE KOieOaHUsS B
UJea/IbHOM KoJiebaTebHOM KOHType. AHA/OTHS MEXAY MeXaHUYECKUMH W
3/IeKTPOMarHUTHbIMK  KosiebaHusamu. Popmyna TomcoHa. 3akoH COXpaHeHHs
SHEepPI'UU B UJeanbHOM KojiebaTeIbHOM KOHTYpe.

IIpesncraBneHue o 3aTyxaromux KosebaHusX. BoiHyKIeHHble MexaHUUeCcKue
Konebanus. PezoHadc. BeIHyKIeHHBIE 3/IeKTPOMarHUTHbIE KOJlebaHHs.

ITepemennbii TOK. CuHycoWJanbHBIA TlepeMeHHbIM TOK. MOIIHOCTb
NepeMeHHOro ToKa. AMIUIMTYJHOe U [eWUCTByIOlljee 3HAaueHWe CUIbl TOKa H
HarpsykKeHus.

Tpancgopmarop. I1Ipon3BoACTBO, nepefaua U noTped/ieHre 37eKTpUYeCcKou
SHEpruu. JKOJIOTUYECKWe PUCKU TIPU NPOM3BOJCTBe 3/1eKTpo3Heprud. KynbTypa
WCTI0/Ib30BaHKsA 3/1eKTPOIHEPIMH B TIOBCEJHEBHOW XKU3HM.

TexHHUecKue yCTpPOWCTBA WU MpakTU4YeCcKoe IPMMEHEeHHe: 37eKTPUYeCKUH
3BOHOK, I'eHepaTop NepeMeHHOr'0 TOKa, JIMHUM 3/1eKTporepeay.

Lemoncmpayuu

WccnenoBanye MapamMeTpoB KojiebarenbHOH CHCTeMBbI (TIPY)KMHHBIA HWIH
MaTeMaTHUUeCKUU MAsITHUK).



HabmogeHue 3aTyxarommx KonebaHuii.

NccnepoBanyie CBOMCTB BEIHYK/EHHBIX KOJIeOAHUIA.

HabnrogeHue pezoHaHca.

CBoOOIHbIE 37IEKTPOMArHUTHBIE KO/leOaHus.

OcuunnorpamMMsl (3aBECUMOCTH CHJIbI TOKA U HAalpSDKEHHS OT BPeMEHH) /s
3JIEKTPOMAarHUTHBIX KoJiebaHUM.

PesonaHc npu 1ocnegoBaTelbHOM —COeIMHEHHM Pe3UCTOpa, KaTyIIKU
WHIYKTHUBHOCTH U KOHJ,EHCATOopa.

Mogens 1MHUM 371eKTponepeaun.

Yuenuueckull skcnepumenm, nabopamopHbie pabombl

WccnenosaHue 3aBUCUMOCTH NepHOZa Maslbix KojiebaHui Tpy3a Ha HUTH OT
JJIMHBI HUTW U Macchl Tpy3a.

WccnenoBanue mepeMeHHOrO ToOKa B LieMd U3 TOC/Ie[OBaTeNbHO
COeUHEHHBIX KOH/IEeHCAaTOPa, KATyILKHA U Pe3uCcTopa.

Tema 2. Mexanuueckue u 3/1eKmpomMazHUmMHble 80/1Hbl

Mexanuueckue BOJIHBIL, yCJIOBUs pacrpocTpaHeHus. I[lepuoz. CkopocThb
pacripocTpaHeHuss Y [JiMHAa BOHBL IlomepeuHbie M TIPOZAO/bLHBIE BOJIHBI.
NnTepdepeHiys U JudpaKLys MeXaHUUECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ['poMKOCTE 3ByKa. Bricota ToHa. TeM6p 3ByKa.

ONeKTPOMarHUTHbIe BOJIHBL Y C/IOBUSL U3/1yUeHHsl 371eKTPOMAarHUTHBIX BOJIH.
B3anmHas opueHTalus BeKTOpoB E, B, V B snekrpoMarHuTHOM BonHe. CBOMCTBa
5/IeKTPOMarHUTHBIX BOJIH: OTpPaXKeHHe, MpejioM/ieHHe, Nonspu3alus, AudpakLus,
uHTepdepeHLys. CKOPOCTh 37IeKTPOMAarHUTHBIX BOJTH.

[Tkana 3MeKTPOMarHUTHBIX BOJH. [IpuMeHeHHe 571eKTPOMarHUTHBIX BOJH B
TeXHUKe U ObITy.

ITpyHLMIIBI paZAUOCBA3M U TeleBUeHuA. Pasronokarus.

ONeKTpOMarHUTHOe 3arpsi3HeHue OKpY)Karolliel cpesbl.

TexHWuecKre YCTPOMCTBA W TIpaKTHUeCKOoe TIpUMeHeHUe: MYy3bIKajbHble
WHCTPYMEHTHI, y/IbTPa3ByKOBasi AMArHOCTMKA B TeXHUKe U MeJMIIMHe, pazjap,
pajuoNpUEMHUK, TeJIeBU30D, aHTeHHa, TeseoH, CBY-rieus.

Hdemoncmpayuu

O6pa3zoBaHye U pacrpocTpaHeHNe TIoNepeYHbIX U NPOoJ0IbHBIX BOJIH.

Konebmroreecs Tesio Kak HCTOYHUK 3BYKa.

Hab6nrofeHue oTpa)keHust 1 NMpeioM/IeHUss MeXaHWYeCKHX BOJIH.

Habmogenue nHTepdepeHLMn U Judpaki MeXaHUueCKUX BOJH.

3BYKOBOW pE30HAHC.

HabntofeHye CBSI3M I'DOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUVIMTYZON H
4acTOTOU KoneGaHUH.



NccefnoBaHe  CBOMCTB — 3/eKTPDOMArHHTHBIX — BOJH:  OTPaXXeHHe,
TipeIoMJIeHHe, TIosipyU3aLus, AUudpakLus, HHTepdepeHIysl.

Tema 3. Onmuka

I'eomeTpuueckass onrtuka. [IpsmonvHeiiHoe pacripocTpaHeHHe CBeTa B
ofHopozHOMU cpezie. Jlyu ceera. ToUueuHbIH HCTOUHHK CBETa.

OTtpaxkenue cBeTa. 3aKOHBbI OTpaKeHUs1 cBeTa. IlocTpoeHre HM306pakeHHUH B
IIJIOCKOM 3epKarie.

[IpenomMinenue cBeta. 3akoHbI npesioM/eHUs cBeTa. AHCO/MOTHBIN NOKa3aTesib
npenomnenus. IlonHoe BHyTpeHHee oTpakeHue. IlpefenbHBIA yroa TOJHOTO
BHYTPEHHEro OTpakeHUsl.

HMucniepcus ceeta. CnoxHbIM coctaB beroro ceera. lper.

Cobuparoiiue U paccenBaroiive JuH3bl. ToHkas nauH3a. POKycHoe
paccTofgHHe W ONTUYeCKasd Cuja TOHKOM JiMH3bl. [locTpoeHue wu3obpaxkeHuii B
cobuparoX M paccerBaloNMX yiMH3ax. PopMyna TOHKOM /MMH3EL YBemuedwue,
JlaBaeMoe JIMH30H.

IIpenesibl IPUMEHUMOCTH TeOMeTPUYEeCKOU ONTHKH.

BonHoBass ontuka. UWHrepdepeHiusi cBera. KorepeHTHble MCTOYHHKH.
YcnoBusi HabmofeHHss MakKCUMyMOB W MHHMMYMOB B HHTepQepeHL[MOHHOM
KapTHHe OT JBYX CUH(a3HbIX KOIepeHTHBIX UCTOUHMKOB.

Audpakuusi ceera. [IudpaknuoHHas pelnéTrka. YcIoBue HabmogeHus
[JIaBHBIX MaKCUMyMOB TIDM TaJeHWM MOHOXPOMaTMYeCKOoro CBeTa Ha
IM(PPaKLMOHHYIO PelI&TKY.

[lonspusanus ceerta.

TexHuueckue yCTPOHCTBA W IIpaKTUuUeCcKoe TIpHUMeHeHve: O4YKH, JIyIa,
doroanmapar, NPOEKLMOHHBIA ammnapaT, MHKDPOCKOI, TesecKor, BOJIOKOHHas
OITHKA, AU(PPaKIIMOHHAs PelETKa, MOJIPOU],.

LlemoHcmpayuu

IIpAMo/IMHeHOe paclipoCTpaHeHue, OTpaXkeHWe U IIpeJioM/IeHHe CBeTa.
OnTuueckue 1ipubopHI.

IlonHoe BHyTpeHHee oTpaykeHue. MoJe/b CBeTOBO/A.

WUccnenoBanuie CBOHCTB M300paykeHHIA B JIMH3aX.

Mogenu MUKpOCKOIa, TejlecKora.

HabnroeHne nHTepdepeHLIy CBeTa.

Habmrogenue qudpakiym ceeTa.

HabmoneHue qucnepcuu ceeta.

[TonyueHuve cnieKTpa € IOMOLIBH MPU3MBI.

[TonyuyeHue crieKTpa C MOMOILbIO AUQPPAKI[MOHHON PelETKY.

HabsozeHue nossipy3aiyiyl CBeTa.

YueHuuecKuli skcnepumeHnm, 1abopamopHbie pabombl



3mepeHue niokasaresisi IPeIOM/IEHHS CTeKJIA.
Wccnenosanue cBOWCTB U300paXkeHHH B HH3aX.
Habntofenue gucnepcuu ceera.

Paspen 6. OcHOBBI crieniHa/ILHOM TeOPHH 0THOCUTEILHOCTH
['paHuipl  TPMMEHMMOCTM  KJIaCCHMYeCKOM  MexaHuku.  IlocTynaThbl
CreLaabHOil TEeOpHUM OTHOCHUTE/NbHOCTH: WHBAPUAHTHOCTb MOAY/A CKOPOCTH
CBeTa B BaKyyMe, NPUHIMIT OTHOCUTEABHOCTHA JUHINTelHHa.
OTHOCUTEILHOCTh OZHOBPEMEHHOCTH. 3ame/|jieHre BPpeMeHH U COKpallleHHe
JUTHAHBL.
OHeprusi U UMIYJbC PeNITUBUCTCKOMN YaCTULIBL

CBsA3b MaccChl C Hepryel U UMITYIbCOM DeIITUBUCTCKOM YaCTHULIbl. DHEeprus
TIOKOS.

Paspen 7. KanToBas ¢pu3uka

Tema 1. D1emeHmbl KBAHMOBOU ONMUKU

®otonel. ®opmya [1naHka CBs3M SHepruv (POTOHA C ero YaCTOTOU. DHEeprus
Y UMITYJIbC OTOHA.

OTkpeiTHe U ucciegoBadre poroaddekra. OnpiThl A. I'. CToneToBa. 3aKOHbI
¢dorosddekra. YpaBHeHue JiHIUTeNHA A1 GoToaddekTa. «KpacHas rpaHyLia»
doTo3dexrTa.

Hasnenue cBeta. OnbiThel [1. H. JTeGeaera.

XvMHAUeCcKoe JeCTBUE CBeTa.

TexHWyecKkrde YCTpPOWMCTBAa W TpaKTHUeCKoe TpuUMeHeHue: (OTO3/1eMeHT,
doTomaTumrk, cosiHeyHas 6aTapesi, CBETOAUOZ,.

Lemoncmpayuu

®oT103¢(eKT Ha YCTaHOBKE C IIMHKOBOM IVIaCTUHOM.

WccnepoBaHue 3aKOHOB BHellIHero ¢otosddekTa.

Ceetoauof,.

ConHeunas 6arapesi.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OrnbiTel Pe3sepdopza 1o paccesHWIO o -4aCTHLI
ITnanerapHasgs mogenb artoma. l[locrynater bopa. M3nyyeHwe u mnorsoijeHHe
(hOTOHOBR TIpU Tepexozie aToMa C OJHOTO YPOBHSI 3HEprMM Ha Jpyrod. Byl
criekTpoB. CrieKTp ypOBHel 3Hepruy aTomMa BOJOpOoAa.

BosiHoBBIE cBOiCcTBa YacTHll. Bomxbl ge Bpoitns. KoprycKynspHO-BOHOBOH
Jlyajii3M.

CHOHTaHHOe U BLIHYKAEHHOE U3JIydYeHUe.

Texnuueckue yCTpOHCTBA W TPAaKTHUECKOe IPUMEHEeHUe: CIeKTpalbHbIH
aHa/nu3 (CIIeKTPOCKOI), jia3ep, KBAHTOBBIM KOMIbIOTED.



Hemoncmpayuu

Mogens onbita Pe3epdopa.

Ornpejieienye AVHBI BOJTHBI JIa3epa.

HabmroileHye MMHeRYaThIX CIIEKTPOB W3y YeHHS.

Jazep.

YueHuueckuil skcnepumeHm, 1abopamopHble pabombl

HabntoeHnne muHeUaTOro CrieKTpa.

Tema 3. AmomHoe sdpo

OKCIIEPUMEHTE], /JOKasbIBAIOIMe CIOKHOCTh CTpOeHuss szapa. OTKphITHe
paguoaktuBHOCTM.  OmnbiTel  Pesepdopma 1o  omnpefeneHdr0  cocrasa
pagvoakTUBHOro wM3ndyudenusa. CpoiictBa anbda-, 6eTa-, ramMma-W3nTydyeHHs.
Bnusaxue pafrioakTMBHOCTH Ha >KUBBIE OPTaHHU3MBbL

OTKpeITHe TNpOTOHA M HeWTpoHa. Hyk/oHHas Mogens sigpa I'ebizenGepra—
WBanenko. 3apsag aapa. MaccoBoe uuc/io szipa. M30ToIIb.

Anba-pacniaf. OneKTPOHHBIA U TIO3UTPOHHBLIM GeTa-pacrian. I'amma-
H3yuyeHue. 3aKOH paZiMOaKTHBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. fnepHble cwiibl. JledekT Macchl sizipa.

flnepHble peakuyu. [leneHue u CUHTe3 sifiep.

Slnepnbid peakTop. TepmosiepHbld cuHTe3. [Ipobnembl U TMepCHIEKTHBHI
AJIePHOU SHepreTUKU. DKOJIOTUUeCKUe aCTIeKThl iZIepHON SHePreTUKHU.

OneMeHTapHble YacTULlbl. OTKPBITHE TTO3UTPOHA.

MeTto/ b1 HabnOeHNs M PerUCTpaLY 37IeMeHTapHbBIX YaCTHLI.

dyHAaMeHTalbHbIe B3aUMOZencTBUA. EAUHCTBO Pu3ryeckoi KapTUHL! MUpa.

TexHHUYeCKHe YCTPOUCTBA U MpaKTHUYecKoe TpUMeHeHue: J03UMeTp, Kamepa
Bunbcona, siiepHbIi peakTop, aToMHas 6omba.

Hemoncmpayuu

CuéTulK MOHU3UPYIOILIMX YaCTHL.

YueHuueckull sKkcnepumeHm, nabopamopHble pabombl

WccnepoBaHne TpekoB YacTul] (110 TOTOBBIM (hOTOrpapusm).

Paspesn 8. DsieMeHTHI aCTPOHOMMH U aCTPOQHU3UKH

OTarsl pasBUTHA acTpoHOMUH. [IprKiaZiHOe ¥ MMPOBO33peHUYeCKoe 3HaueHue
ACTPOHOMMM.

Bup 3BésgHoro Heba. Co3pesgus, sipkue 3BE3/bl, M/IaHEThbl, UX BUAUMOeE
NBIDKEHHE.

CosHeyHas cucTeMa.

Connue. ConHeuHass akTUBHOCTb. McTounumk sHeprun ConHLla U 3BE3].
3BE3/Ibl, UX OCHOBHbIE XapaKTepPUCTUKU. [luarpamma «CIeKTpalbHBbIH K/IacC —
CBETUMOCTb». 3BE37bI IJIaBHOM I0OC/A€A0BaTe/IbHOCTH. 3aBUCUMOCTh «Macca —
CBETAMOCTb» [IJi 3BE3/ TJIaBHOM IOC/Ie[OBaTe/JIbHOCTA. BHyTpeHHee CTpoeHHe



3B€37]. CoBpeMeHHbIe Tpe/iCTaB/IeHHs O MPOMCXOXKAEHHH U BomoLmy CoHua U
3B€3/]. DTarbl )KU3HU 3BE3].

Mneunsiii [TyTe — Hama anaktuka. [Tonoxkenve u aBwxeHre CosHLA B
I'anaktuke. Turbl rajakTvk. PagyoranakTiky U KBasapbl. UEpHbIe IBIPEI B SApax
rajlakTHK.

Bcenennas. Pacivpenve BeenienHoit. 3akoH Xa661a. Pasberanue rajakTHK.
Teopus boneiioro B3peiBa. PemukToBOE U3TyUeHMe.

Macurtabnas ctpykrypa BeenenHoii. MeTaranakTuka.

HeperénHble npo61eMbl aCTPOHOMMH.

YueHuueckue HabmoO0eHus

‘Habmrofienys HEBOOPY)KEHHBIM I/1a30M C MCTIONB30BaHHEM KOMITBbIOTEPHBIX
NIPUJIOXKEHHUI [I7Is olpe/ie/ieHUs N0JI0KeHUs1 HebeCHBIX 0O6BbEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIE CO3Be3/ust CeBepHOro IOMyLIapys U SpKue 3BE3/bl.

Habmogenus B Teseckon JIyHbl, niaHet, Meudoro ITyTu.

O6o0aroiee MoOBTOpeHue

Pone ¢Gu3sMKM W acTPOHOMMM B JKOHOMHYECKOW, TEeXHOJIOTHYECKOH,
COL[MA/ILHOH U 3TUYeCKOH cdepax AedaTelbHOCTH Ue/iOBeKa, PO/Ib U MeCTO (hU3HKH
¥ aCTPOHOMUU B COBPEMEHHOW Hay4YHOM KapTUHe MUpa, PoJib (pU3NUeCcKol TeoprHr
B ()OpPMUPOBAHUMU TIPeJCTABJEHUWA O (U3NYECKOM KapTUHE MHpa, MECTO
(u3ryecKol KapTUHbEI MHpa B 00I[eM DsiZly COBPEMEHHBIX eCTeCTBEHHO-HayUHBIX
TIpe/iCTaB/IeHUH O NPUPOZe.

MexrnpeaMeTHbIe CBA3H

N3yueHne Kypca pusuky 6a3oBoro ypoBHs B 11 Kjacce OCyIIlecTB/sIeTCS C
YU4ETOM COZepKaTe/bHbIX MeXIpeAMeTHbIX CBA3€d C KypcamMu MaTeMaTHKY,
OMONOTHH, XUMHUH, Teorpa(uu ¥ TEXHOIOTHH.

Mesicnpedmemuble noHsmus, CBS3aHHble C HM3yU4eHHEM METOJO0B HayuHOIO
TIO3HaHWS: sIBjIeHHe, HayuHbli (akT, Turotesa, ¢u3nduecKkass BeIMUMHA, 3aKOH,
Teopus, HabnroieHue, SKCIIEPUMEHT, MOZe/IMPOBaHKE, MOZie/b, N3MepeHHe.

Mamemamuka: pelneHHWe CUCTeMbl YpaBHEHWM, TPUIOHOMeTpHUYeCKue
(YHKUMH: CUHYC, KOCUHYC, TaHTe€HC, KOTaHreHC, OCHOBHOE TPUTOHOMETpUYecKoe
TOXK[|€CTBO, BEKTOpPbl U UX MPOEKLM Ha OCH KOOpJMHAT, C/IOXKeHHe BeKTOPOB,
NPOU3BO/IHbIE 37IeMeHTAapHBIX (YHKLHMM, TPU3HAKU TOZ0OWS TpeyTO/IbHUKOB,
OIpejiesieHHe IJIOIAIU TVIOCKUX (Uryp u o6béMa Test.

Buonoezus: snekTpudeckue SIBNEHWs B JKWBOM TIpUpoje, KosebaTenbHbie
[BWKEHUs B )XUBOWU MPHUPOJie, ONTUYECKHE SIBJIEHUs B )XUBOW MPUPO/JE, [eUCTBUE
pasifialiuy Ha JKVBble OpraHU3MBbl.

Xumusa: CTpoeHHe aTOMOB U MOJIEKYJI, KpUCTA//IMYeCKask CTPYKTypa TBEPIBIX
TeJ, MeXaHu3Mbl 00pa3oBaHHSI KPUCTA/TMUECKOW peIIETKH, CIeKTpaibHbIU
aHauns.



leocpacpus: MarHUTHBIe TOMOCa 3eMH, 3aleXH MAarHuTHBIX —PYA,
¢doToChEMKA 3eMHOM NOBEPXHOCTH, TIpe/iCKa3aHHe 3eM/IeTPSICEHUI.

Texnonozun: JIMHUMA 37eKTpoIlepefiad, TreHepaTOp IepeMeHHOro TOKa,
3JIEKTPO/IBUraTe/lb, WHIYKIMOHHAA Iieub, pajiap, PaJUONpPUEMHUK, TeeBU30p,
aHTeHHa, TenedoH, CBU-meun, NMpoeKIMOHHBIN armapar, BOJOKOHHAs OIITHKA,
conHeuHas baTapest.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMSBI IIO
®U3UKE HA YPOBHE CPEJJHET O OBIIIET'O OBPA30BAHUA

OcBoenne yuebHoro mnpegMmera «®u3HKa» HA YPOBHE CpeHero Oo6Liero
o6pasoBanus (6a30BbI ypOBEHb) [IO/DKHO 0OECTIEUNTh JOCTHKEHUE C/1eYIOIAX
JIMYHOCTHBIX, METarpeMeTHBIX U TIPeJMETHBIX 06pa30BaTe/IbHLIX Pe3y/IbTaToB.

JIMHHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yJIbTaThl 0CBOeHUs yueOHOro npeaMeTa «PU3KKa» JOKHEI
OTpa)kaTb [OTOBHOCTb M CIOCOOHOCTh OOYyUaroUIMXCsi pPYKOBOJACTBOBATLCA
Cc(OpMHUPOBAHHOIN BHYTpPeHHEeH TMo3ulikel JMYHOCTH, CHUCTeMOH I1IeHHOCTHBIX
OpPHEHTAl|UH, TMO3UTHUBHBIX BHYTPeHHHUX YyOEXKIeHWH, COOTBETCTBYIOI[UX
TPaJULIMOHHBIM LIEHHOCTAM DOCCHMCKOro 0bI1jecTBa, pacIivpeHHe >XU3HEHHOrO
OTIbITA M OMNbITA [IeATe/IbHOCTH B Ipollecce peajv3aliid OCHOBHBIX HaripaBJeHWM
BOCIIMTaTeIbHOU JlesiTeJIbHOCTH, B TOM YKC/Ie B YaCTH:

1) rpa)KAaHCKOr0 BOCIIATAHNSA:

Cc(pOPMUPOBAHHOCTb TPAXKAAHCKOM MO3ULIMK 00yUYaloIerocs Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCHICKOr0 00IeCTRa;

TIDUHATHE  TPaZUIIMOHHBIX  OOIIeuesloBeUECKUX TYMaHUCTUYECKUX W
JIeMOKpaTU4eCKUX LIeHHOCTeH;

TOTOBHOCTb BeCTH COBMECTHYIO [leiTe/lbHOCTb B HMHTepecax I'Pa)KaHCKOro
o011ecTBa, y4acTBOBaTh B CaMOyTIpaBjieHHH B 00pa30oBaTe/IbHOM OpraHr3anuy;

yMeHHe B3auMO/|eHCTBOBATh C COLIMaIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
VX (QYHKLMSIMUA U Ha3HaUEHUEeM;

TOTOBHOCTh K TYMaHUTAPHOI U BOJIOHTEPCKOM AesiTeIbHOCTH;

2) 1aTpHOTHYECKOr0 BOCIIUTAHUA:

C()OPMHUPOBAHHOCTh POCCHUHUCKOH rpakKJaHCKOM HUIEHTUUHOCTH,
MaTpUOTH3Ma;

LIeHHOCTHOe OTHOlIeHWe K TOCyAapCTBeHHbIM CHUMBOJAM, [JOCTHXXKEHUSIM
POCCUICKHX YUEHBIX B 00/1aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'0 CO3HAHMS, 3TUYECKOr 0 NTOBeieHUS;

CHOCOOHOCTh OLIEHMBATh CUTYaLMI0 U TIPUHHMMATh OCO3HaHHbIE peIleHus,
OPUEeHTUPYSACh HA MODPA/JbHO-HPABCTBEHHbIE HOPMbI U LEHHOCTH, B TOM UHMCJ/Ie B
JesaTeNbHOCTHA yUEHOTr0;

OCO3HaHMe JIMYHOTO BKJ/IaZia B IOCTPOEHHe YCTOHUMBOTO OyAylero;

4) 3cTeTHYECKOro BOCIIUTAHHA:

3CTEeTUUECKOe OTHOIIIEHWe K MUPY, BK/ItOUasi 3CTeTHKY Hay4YHOI'O TBOPYECTBa,
NpUCyLLero puanuecKoii HayKe;



5) TPYAOBOro BOCIIUTAHUSI:

UHTepec K pa3inyHbIM ctepaM npodeccHoHaNTbHOM /eATeNbHOCTH, B TOM
yliC/ie CBA3aHHBIM C (PM3UKOU U TEXHUKOM, yMeHHe COBepLlIaTh 0CO3HAHHBIN BHIOOD
Oynyieii mpodeCcCUu ¥ peannu30BbIBaTH COOCTBEHHBIE KU3HEHHBIE T1/IaHb;

TOTOBHOCTE M CIIOCOOHOCTE K 00pa30BaHHI0 W caMooOpa3oBaHuio B 06s1acTu
(U3MKY Ha MPOTSDKEHUH BCE YKU3HU;

6) 3K0/10ru4ecKoro BOCIIMTaHHUA:

C(OPMHUPOBAHHOCTL 3KOJIOTMUYECKOW KYJIBTYPhI, OCO3HaHHE TJ100albHOrOo
XapakTepa 3K0JI0ruueckux npobnem;

I/IaHMPOBaHKe 1 OCylileCTB/IeHUe JIeHCTBHII B OKPY>Kaloll[eil CpeJie Ha OCHOBE
3HaHUA LieJleld YCTOMYHMBOTO Pa3BUTHS UeJIOBEUEeCTBa;

paclipeHye OMbITAa JAeATeNbHOCTA 3KOJIOTHUeCKOM Harpap/ieHHOCTU Ha
OCHOBe UMEHIIUXCS 3HAaHUHM N0 (PU3UKE;

7) eHHOCTH HAy'HOr0 03HAHUSA:

Cc()OpMHPOBAHHOCTb MUPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS PU3HUYECKON HayKU;

OCO3HaHVe LIeHHOCTH Hay4HOM JedaTeNbHOCTH, TOTOBHOCTh B Mpoliecce
M3yueHHs1 (U3MKKM  OCYLIeCTB/IATh TMPOEKTHYHD UM UCC/Ie[0oBaTenbCKyIo
JedaTe/IbHOCTh UHAUBUYJIbHO U B FPYMIIe.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE yHHBepca/ibHbIe yueOHbIe AeHCTBHA
ba3soBnie Toruueckue AeHCTBUA:
caMoCTOATeEHO  (pOPMYy/IMpOBaTh M aKTyalusHpoBaTh  Npobiemy,
paccMarpuBaTh €€ BCECTOPOHHE;
OnpefendTh Leau [eATeNbHOCTH, 3afaBaTk IlapaMeTpbl W KPUTEDHH MX
JAOCTIDKEHHH,
BBIABIATL  3aKOHOMEPDHOCTHM M IIPOTMBOPEUMA B PaCCMaTPHBAEMBIX
(pU3NUECKUX SBJIEHUAX;
paspabaTbIBaTh I/1aH pellleHUs NpobjeMbl C yY4ETOM aHalIM3a HMMEROLUXCA
MaTeprabHbIX ¥ HeMaTepUasbHbIX PECYPCOB;
BHOCUTBH KOPPEKTHBBI B /IeAT/IbHOCTE, OLIeHNBATh COOTBETCTBYE Pe3y/IbTaToOB
Lie/IIM, OLIeHUBATh PUCKM IOC/Ie[CTBUM [eAaTelbHOCTH;
KOODAMHMPOBaTh Y  BBHINOJAHATE paboTy B yCIOBMSAX  peajbHOIO,
BUPTYa/IbHOTO ¥ KOMOMHMPOBAHHOI'O B3aUMO/eHCTBUS;
pasBHBaTh KpeaTMBHOe MBIIJIeHHe [IPY pelileHWH )KU3HEeHHBIX Npo0ieM.
ba3oBble uccieoBaTeIbCKHe JeHCTBHAL
B/IaJileTh HAy4YHOM TepMHWHOJOTMeH, K/IHUeBbIMU IMOHATUAMH U MeTOAaMU
(rznuecKoi HayKu;



B/IaIeTh HABBIKAMY yueOHO-UCCIIe[0BaTeIbCKON U TIPOEKTHOM JesTe/TbHOCTH
B 00/1aCTH ()M3MKH, CIOCOBHOCTBIO U TOTOBHOCTBI) K CAMOCTOATE/ILHOMY TIOMCKY
METOZIOB DeIlleHHs 3a/jau (PU3HUECKOro COZep)KaHUsl, NIPUMEHeHUI0 pa3IMuHbIX
MeTO/I0B TI03HaHUS,

BNaJleTh BUJAMU [eATEJIbHOCTH IO MOJIyUeHUI0 HOBOTO 3HaHWs, ero
MHTepHpeTaluy, npeobpa3soBaHU) M NPUMEHEHHI0 B pa3/IMYHBIX y4yeOHBIX
CUTYaLUSX, B TOM YUC/Ie TIPU CO3/jaHUH yueOHBIX MPOEKTOB B 00/1aCTH (PU3MKY;

BBIAB/IATL IIPUUMHHO-CI€[CTBEHHBIE CBSI3M W aKTyaJu3UpoOBaTh 3afiauy,
BBIJBUIaTh TUNOTEe3y eé pellleHHsi, HaXOAUTh apryMeHThI i1 [J0Ka3aTelbCTBa
CBOUX YTBep)KJeHuH, 3a/jaBaTh rapaMeTpbl 1 KPUTEPUH PeIieHu;

aHaIU3UPOBaTh [IOJIyueHHble B XOJe pelleHus 3a/jaud  pe3yJIbTaThl,
KPUTHYECKH OLIeHMBaTh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh W3MEHEHHE B HOBBIX
yCJ/IOBUSIX;

CTaBUTb U (opMyJ/iMpOBaTh COOCTBEHHbIE 3alaull B 0Opa3oBaTelbHOMH
JedaTe/IbHOCTH, B TOM YHCJIe TIpU U3yueHUH (HDH3HKY;

7aBaTh OLIeHKY HOBBIM CUTYaLUsIM, OLIeHUBATh IIPUOOPETEHHBIH OITBIT,

yMeTb IIepeHOCUTb 3HaHus 10 (u3MKe B TIpaKTHYeCKyr o061acTh
YKU3HeIeITe/TbHOCTH;

yMeTb UHTerpUPOBaTh 3HAHWA U3 Pa3HBIX [Pe/IMETHBIX 00/1acTew;

BBIJIBUTATh HOBbIE W/leH, pe/jlaraTb OpUrMHaIbHbIE TTOJX0bl U pellieHus;

CTaBUTh NPOD/IeMBI U 33/]auH, JOMyCKaloIllKe anbTepHATUBHbIE PElLeHHs.

Pa6ota ¢ undopmanmeit:

B/1a/leTh HaBbIKaMM TOy4YeHUs1 MH(oOpMalMyi ¢(U3NUeCKOro CofepKaHus U3
WUCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSATENBHO OCYILECTBIATh TIOWUCK, aHalu3,
CHCTeMaTHU3alMI0 U WHTepripeTalyio MHQOpMal[UM pas3/MuHbIX BUZOB U (hopM
npe/CTaB/IeHus;

OLIEHHBATh [JOCTOBEPHOCTE UH(OpMAaLUY;

VCTIONb30BaTh  CpejCcTBa  MH(OPMALMOHHBIX YW KOMMYHHMKALIMOHHBIX
TEXHOJIOTUM B pellleHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3aljiOHHbIX
3afady ¢ cobmopeHueM TpeGOBaHUM SProOHOMHKH, TEeXHUKU Oe30racHOCTH,
TUrUeHbl, pecypcocbepexkeHrs, TMPaBOBbIX U  3TUYECKMX HOPM, HOPM
MH(pOpMaIMOHHOU He30macHOCTH;

CO3/laBaTh TEKCThl (U3MUECKOr0 COJepXKaHWsi B pa3iMyHbIX (opmarax C
y46TOM HaszHadyeHust MHGOpMaILM | 1]eJiIeBOi ayJUTOPHH, BbIOHPast OITTHMAa/IbHYIO
¢opMy TipeZicTaBeHUs M BU3yaIU3allvu.

KomMMyHHKaTHBHbIE YHHBepCa/IbHble yuefHble JeliCTBUA:
OCYLLeCTB/ATh 001jeHre Ha YPOKax (PU3HKU U BO BHEYDOUHOH JesTe/IbHOCTH;
pacriosHaBaTb MpEeANOCHUIKM KOH(UIMKTHBIX CHUTyald M CMAC4aTh
KOH(JIUKTEI;



Pa3BEPHYTO M JIOTUYHO U3/IaraTb CBOKO TOUKY 3PEHHS C HCIIOIL30BAHHUEM
SI3BIKOBBIX CPEJICTB;

TOHKWMAaTk W UCII0/IL30BaTh IPeUMYyIlecTBa KOMaHAHONH U WHIWBUAYAThHOM
paboTo;

BBIOMpaTh TEMAaTHKy W METO/bl COBMECTHBIX JEWCTBMI C YYETOM OBIUX
HMHTEPECOB U BO3MOXKHOCTEN KaXKJ0r0 U/eHa KOJ/IJIEKTHBA;

NIDUHUMATh  Lie/Id  COBMECTHOM  [1eAITeTbHOCTH, OpraHM30BLIBATL U
KOODJAWHUPOBATh [EHUCTBUS 110 €€ [OCTMXXeHWUIO: COCTAB/IATh IIIaH [JeHCTBUH,
pacrpefiesiiTh POAM C Y4YETOM MHEHHH YUYaCTHHKOB, OOCYXKAaTh pe3y/bTaThbl
COBMeCTHOM paboTh;

OLIeHMBATh KaueCTBO CBOEr0 BKJI3Ja M Ka&KAOr0 y4yaCTHMKAa KOMaH[bl B
00IIMiT pe3y/bTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTe HOBbIE IIPDOEKTHI, OLIEHWBAThb HeHW C TIO3WIUHM HOBH3HBEI,
OPUTHHA/ILHOCTH, NPAaKTUYeCKOH 3HaUMMOCTH;

OCYIIeCTB/IATE IIO3UTHBHOE CTpaTernyeckoe TIOBeieHHe B Pa3MIHbIX
CUTyaLUsX, TIPOSBJIATE TBOPUYECTBO M BOOOpa)keHHe, ObLITh MHULMATUBHEIM.

PerynsaiTHBHBbIe yHHBepCa/IbHbIe yUeOHbIe JeiiCTBUA
Camoopranusanus:

CaMOCTOSITE/IBHO OCYLeCTB/IATh IT03HABATeNbHYIO [1efATe/lIbHOCTh B 006/1acTH
GU3MKM U aCTPOHOMUH, BBISIBJIATH NPOOJIeMBI, CTaBUTh W (POPMYIMPOBAThH
COOCTBEHHBIE 3a/]auM;

CaMOCTOSITE/ILHO COCTaB/ATh TUIAH pelleHHsi PAacyéTHBIX U KaueCTBEeHHBIX
3a/lay, MJIaH BBITIOJIHEHUS MPAKTUUYECKOH paboThl ¢ YUETOM UMEIOLUXCst PeCypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH ¥ TIPEATIOUTEHHH;

[1aBaTh OLIeHKY HOBBIM CUTYaLsIM;

pacilMpATh paMKX yuebOHOT0 TIpejMeTa Ha OCHOBe JIMYHBIX NpeouTeH H;

ZieflaTb OCO3HAHHBIA BBIOOD, AaprymMeHTHpOBaTh ero, OpaTth Ha cebs
OTBETCTBEHHOCTH 3a pellleHue;

OL{eHMBaTh MPUOOPETEHHBIN OITBIT;

criocobcTBOBaTE ()OPMUPOBAHWID W TPOSIBJEHWIO 3pyAuuuu B obnactu
(bY3KKH, IOCTOSIHHO IMTOBBILLIATE CBOM 00pa30BaTenbHBINA U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPO/Ib, SMOLAOHATbHBIN HHTE/JIEKT:

[aBaTb OLIeHKY HOBBIM CHUTYallMsIM, BHOCUTb KODPEKTHUBBI B JeSTeNbHOCTD,
OLIEHMBAaTb COOTBETCTBHE Pe3y/IbTaToB LIefsM;

B/a/leTb  HaBbIKAMK  II03HABaTe/JLHOW  pe(eKCMM KakK  OCO3HaHUA
COBepLIaeMbIX JeWCTBUMA M MBICAUTENBHBIX TIPOLECCOB, WX pe3ybTaTOB U
OCHOBAaHUIL;

WICTIONIB30BATh TIPUEMEI pediIeKCHH [JIs1 OLeHKHW CHUTyallud, BbIOopa BepHOro
pelLeHust;



YMeTb OLIEHHMBAaTh DHUCKHA M CBOEBPEMEHHO NpHHHMaTh peIlleHHs I0 HX
CHIDKEHHIO;

NPUHUMaTh MOTHBBI W apryMeHThl JDYruX TIpU aHa/li3e pe3y/bTaToB
[lesiTe/IbHOCTY;

MTPUHUMATL Ce0Os, MOHMMAs CBOM HEOCTATKHU U [IOCTOMHCTBA;

NMPMHUMAaTh MOTHBBI M apryMeHTbl JpDYIMX MpU aHaau3e pe3y/bTaToB
J1esITeIbHOCTY;

[IPU3HAaBaTh CBOE MPaBO U MPaBOo APYTUX Ha ONITHOKH.

B rmiporjecce JOCTH)XeHUs JIMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUs TIPOTPaMMBbI
no ¢usuke pAa9 YpoBHA CcpeAHero obijero obpasoBaHusi y 0OydarOMXCs
COBEpILIeHCTBYETCS 9MOLIMOHA/IbHBIN WHTeJINIeKT, TrpeArio/iararouuim
c(hOpPMHPOBAHHOCTh:

CaMOCO3HaHUs1, BK/IFOUAIOIIero crnocoOHOCTh MOHKMMATh CBOE SMOL[MOHA/ILHOE
COCTOsIHMe, BUETh HarpaB/ieHHs Pa3BUTHS COOCTBEHHOM SMOLMOHANTBHOM cdephl,
OBbITH YBEpeHHEIM B cebe;

CamMopery/JypoBaHus], BKJIIOUAIOLIEr0o CaMOKOHTPOJIb, YMeHHe TIPMHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeJeHHe, CIOCOOHOCTb aJanTUPOBaThCsd K
SMOLIMOHANBbHBIM M3MeHeHUsIM U MPOSIBJISATh TMOKOCTh, OBITH OTKPBITEIM HOBOMY;

BHYTpPeHHe}H MOTUBAL[1K, BK/IIOUarollleld cTpemM/ieHde K AOCTYDKEHHIO 11e/d U
ycrexy, ONTUMH3M, WHUIMAaTHBHOCTb, YMeHHe [IelCTBOBAaTb HCXOJS W3 CBOUX
BO3MO>XHOCTEH;

9MIIaTHH, BK/IIOUYAIOIEeH ClIoCOOHOCTh MOHHMMATh MOLIMOHA/ILHOE COCTOSIHHE
IOPYTHX, YyUMTBIBaTH €Tr0 TIPM OCYLIeCTBIAeHWM 0OljeHus, CrnocobHOCTh K
COYYBCTBUIO U COTIEPEXXUBAHHIO;

COLIMANbHBIX HABBIKOB, BK/TIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIIEHHS
C JIPYTHMH JIFO[JbMH, 3a00TUTHCS, TIPOSB/IATL HHTEPEC U pa3pellaTh KOH(IMKTHI.

NPEAMETHDIE PE3YJIBTATDBI

K koHnmy obyuenusi B 10 Kjiacce mpeiMeTHbie pe3ysbTaThi Ha 6Ga3oBoM
YPOBHE I0/KHBI OTPaKaTh CPOPMUPOBAHHOCTE ¥ 00yUaIOLUXCsl YMEHHI:

JIeMOHCTPUPOBAaTh Ha TpuMepax poib U MecTo (PU3MKU B (POPMUPOBAHUM
COBDEMEHHOM Hay4HOW KapTWHbI MHpa, B pPa3BUTUM COBPEMEHHOM TEXHUKUA U
TeXHOJIOTHH, B TIPaKTUYECKOH AesITeTbHOCTH I0JEH;

YUUTBIBaTh TI'paHHUL{bl TIPUMEHeHUs] H3y4YeHHbIX (U3UYeCKUX Mo/eneil:
MaTepuabHas TOUKa, MHepIa/lbHasA CUCTeMa OTCcuéTta, abCOMOTHO TBEpZOe Tero,
WeanbHBIA Ta3, MOJETH CTPOEHUs Ta30B, XHUIKOCTel W TBEPABIX TeJs, TOUeUHbIN
3JIEKTPAYECKUI 3apsii TIPU pellleHrH (PU3UUeCcKuX 3a/1ay;

pacrio3HaeaTh (u3nueckre sSIBJeHUS (TIPOLECCh]) U 0OBSCHATL UX Ha OCHOBE
3aKOHOB MeXaHWKH, MOJIeKYJIAPHO-KMHETUUEeCKOW TEeOPDUM CTDOEHMs BellleCcTBa U



5/IEKTPDOJMHAMUKHA:  DAaBHOMEPHOe U PaBHOYCKOpPEHHOe  MpsSMOJIMHEHHOe
ABIDKEHHe, CBOOOJHOe TmajeHHe Tesl, JBWKEHHE [0 OKPYKHOCTH, WHEpLs,
B3aUMOJeUCTBHe Tel, Auddy3us, OpoyHOBCKOe ABWKEHHE, CTPOEHHE KUAKOCTeH
Y TBEPZBIX TeJsl, U3MeHeHHe 06bEMa Tesl PK HarpeBaHWH (OXJIXKIEHUH), TeTIOBOEe
paBHOBecHe, HCIapeHue, KOHZeHCallys, IilaBleHHe, KpHUCTa/uiM3alus, KWTeHHe,
BJIQXKHOCTh BO3/IyXa, MOBLIIIICHNE [JaB/IeHUs rasa Ipyu ero HarpeBaHUuU B 3aKPbITOM
cocyZe, CBg3b MeXAy TMapaMeTpaMd COCTOSIHWSI Tas3a B H3ompolleccax,
3JIeKTPU3aLUs TeJsl, B3aUMOZEeNCTBUE 3apsi/IOB;

ONUCHIBATL MeXaHWUYeCKOoe [BIKeHWe, UCIOJb3yd (HU3UuecKue BeTUUMHBI:
KOOpAMWHATa, IyTh, IlepeMeleHHe, CKOpPOCTb, YCKOpeHWe, Macca Tesa, CHIIa,
HMMITy/IbC TeJjla, KUHeTUYecKas SHeprusi, NoTeHLyabHasd SHeprus, MexaHudeckas
pabora, MexaHWuecKas MOIIHOCTb;, TIpPH OIHCAHWM IIPABUILHO TPAKTOBAaTh
(pU3NUECKUI CMBICTT MCIIO/B3yEMbIX BeJIWYMH, WX 0003HAueHWs WU eNUHHULB,
HaXOJUTb (OpMyJibl, CBSI3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BETUYUHY C JPYTHMH
BeJ/IMUMHAMY;

OMUCHIBATL U3YUEHHBIE TeIUIOBble CBOWCTBA Tejl M TeIVIOBble SIBJEHUS,
UCIO0Ib3YyS  (pU3MUeCKWe BeJWUMHBL: JaB/ieHUe rasa, TeMIleparypa, CpefHss
KUHETUYeCKas 3Heprust XaoTU4eCcKoro ABYDKEHUS] MOJIeKyJ, CpefHeKBaJjpaThyHas
CKOpPOCTb MOJIeKYJl, KOJMUeCTBO TeIUIOThI, BHYTpeHHsiss 3Heprusi, pabora rasa,
K03(¢ULIMeHT T0/e3HOro [eHACTBUSA TEeIVIOBOTO [BUTATesis; TPH OMHUCAHUU
IPABU/IBHO TPaKTOBaTh (U3UYECKUH CMBIC/ HCIIO/Nb3YeMbIX BEJWYMH, UX
obo3HaueHUsT W eJWHWLLI, HAXOAUTb (OPMYJBI, CBsA3bIBAIOLIME JJAHHYIO
(pU3MUeCKyr0 BeJIMUKMHY C IPYTUMU BelIMUMHAM;

ONUCHIBATH U3yYeHHbIe 37IeKTPUUecKre CBOMCTBA Bell|eCTBa U 37IeKTPUUeCKHe
ABJIeHUS (IIPOLIeCChI), UCTIONb3Ys (pM3UYeCcKue BeUUMHBI: 3/1eKTPUYeCKUil 3apsf,
3/IEKTpPUUECKOe 101, HANpsUKEHHOCTh MO0Jf, MOTEeHIMa/, Pa3sHOCTh MOTeHLIUa/IoB;
NpU ONMCAaHWUM TIPAaBWIBHO TPaKTOBaTh (U3MUECKUH CMBICA UCMOIb3yeMbIX
Be/IMUMH, X 0003HaueHUss M €JUHMLILI; YKas3blBaTb (POPMYJbl, CBS3bIBAIOMINE
[AHHYO0 (PM3UYeCKYI0 BeJTMUUHY C APYTUMU BeIMUHMHAMUY;

aHa/lM3upoBaTh (PU3MYeCKUe TPOLeCChl U SBJAEHUS, UCTONb3Yys (QUu3nueckue
3aKOHBI U MPUHLMIILL: 3aKOH BceMUpHOro tarotenus, I, II v III 3akonsl HeroToHa,
38KOH COXpaHeHUsi MeXaHWUeCKOM 3HepruM, 3aKOH COXpaHeHHs UMILYJIbCa,
NPUHLIAI CYNepHo3svUydd CWi, NPUHLIUIN DPaBHOMpPaBUs WHEPLUAIbHBIX CUCTEM
OTCUéTa, MOJIEKY/IIPHO-KMHETUUECKYI0 TEODHUI0 CTPOEHUsl BellecTBa, ra30Bble
38KOHBI, CBSI3b CpejHeH KMHeTHUUeCKOM SHePryy TeIUIOBOIO JBVDKEHUS MOJEKYJ C
abcontoTHOW TeMrepaTypol, TIepBhIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS
9/IeKTpUUECKOr0 3apsifa, 3akoH KysoHa, Npu 3TOM pa3nvyarth CJOBECHYIO
¢$opMyIMpPOBKY 3aKOHa, €ro MaTeMaTH4yecKOoe BBIpaKeHHe W YC/IOBUA (TPaHHULBL,
o651acTH) TPUMEHUMOCTH;



OOBACHATL OCHOBHble TIPUHLMIBI  JIEWCTBUA  MalllMH, mpuOOpoB U
TEXHUYECKUX YCTPOMCTB; pas3/ivyarh yC/I0BUsi X 0€30MacHOr0 MCTO/Ib30BaHUS B
TIOBCEeIHEBHOM XHU3HU;

BBIMIO/IHATL 3KCIIEPUMEHTHI 110 HCC/IeIOBAHUI0 (PU3MUECKUX SBJIEHUNA U
IPOL[ECCOB C HCIIO/Ib30BaHHWEM TPSMBIX M KOCBEHHBIX H3MEpPEeHHWH, TpU 3TOM
¢dopmynupoBaTth Mpobiemy/3afadyy M TUNOTEy Y4YeOHOro 3KCIEePUMEHTa,
cobupaTh YCTAaHOBKY W3 IIPeJJIOKEHHOro 00O0py/OBaHMs, MPOBOAWThL OMBIT U
¢hopMyIHMpOBaTh BHIBO/IBI,

OCYILIeCTB/IATh NPsIMbIe U KOCBEHHbIe U3MepeHUs: (PU3NUeCKUX BeJIMUMH, TIPU
5TOM BbIOMpaThb ONMTHMANbHBIA CIIOCO0 HM3MEPeHWs] M HCIIO/Ib30BaTh W3BECTHBIE
METO/bl OLIeHKU MO PeilIHOCTeN U3MepeHul;

UCC/e[oBaTb  3aBUCUMOCTH  MeXIy  (PU3HYeCKMMH  BeJIMUYMHAMHA C
WCII0/Ib30BaHUeM TMPSIMbIX U3MEDeHHH, NPU 3TOM KOHCTPYHUPOBaThb YCTaHOBKY,
(UKCUpOBaTh pe3y/lbTaThl TMOAYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEeJIWYMH B
BuU/le Tabmui ¥ rpadyKoB, JenaTh BLIBOJBI TI0 pe3y/ibTaTaM HCCIe0BaHMS;

cobmoate rnpaewia 6e30nacHOro Tpyza NpH MPOBeJeHUH MCC/ielOBaHUN B
paMKax yueOHOro »sKCriepUMeHTa, y4eOHO-HUCCIe0BaTe/IbCKOA W TNPOEKTHOM
JeATe/IbHOCTU C WCTIOIb30BaHUEM M3MEpHUTe/IbHBIX YCTPOMCTB U 1abopaTopHOro
obopyaoBaHus;

pelllaTb pacuéTHble 3aJa4d C SIBHO 3aJaHHOM (U3MUecKoi MoJenbo,
WCII0JIb3YS (pU3MYecKHe 3aKOHbI M TIPUHIIMIILI, HA OCHOBE aHa/iM3a yCJIOBUS 3aJauu
BbIOMpaTh (PU3HUECKYI0 MOJENb, BBIAENSTh (U3NUECKUe BeTUUHHBI U (OPMYJIbL,
HeoOXoUMbIe il €€ pelleHus, TPOBOJUTh PAacuéThbl U OLIEHMBATh peajibHOCTh
TI0JIyYE€HHOr'0 3Ha4YeHHUs1 HPr3UUeCKOi BeJIMUMHBI;

pelllaTh KaueCTBeHHbIe 33/laui: BLICTPAaUBaTh JIOTHYECKH HETIPOTHBOPEUYUBYIO
LIeTIOUKY PacCy’K[JeHWH C OMNOpPOM Ha H3yuyeHHble 3aKOHbI, 3aKOHOMEPHOCTH U
(busnueckue sIBJIEHUS;

WUCTIONb30BaTb  IpU  pellieHWA  yueOGHBIX  3aZiau  COBpEMeHHbIe
MH(pOPMaLMOHHbIe TEXHOJIOTUHU /Il TIOWCKA, CTPYKTYPUPOBAHUS, UHTepIIpeTaliuu
W TipefcTaB/ieHyst yueOHOM W HayuHO-TIONYJ/IIpHOM MH(OPMALKH, TOyYeHHOH U3
Pa3/IMUHBIX UCTOYHUKOB, KPUTUUECKU aHAaTU3UPOBaTh Mo/1y4aeMyto MHGOPMALUIO;

MPUBOJMTEL NIPUMepbl BK/1a/ja POCCUUCKUX 1 3apyDeXXHBIX YUEHBIX-(U3MKOB B
pasBUTHe HayKd, OObsCHeHWe TMIPOL|ECCOB OKPYXKalollero Mupa, B pa3BUTHe
TeXHUKU WU TEXHOJIOTHH;

WCII0/Ib30BaTh TeopeTHYecKue 3HaHMs Mo (u3uKe B TOBCEJHEBHOW >KU3HU
a7 obecrnieuenusi 6e30MacHOCTH NpU oOpallleHuH ¢ TTpUubopaMu U TeXHUUECKUMHU
YCTPOMCTBaMH, JJisl COXPaHeHUs 3/J0POBbSl ¥ COO/MIO/IeHrsT HOPM 5KO0JIOTMYeCKOro
NOBeJleHNs] B OKPY>KaloLLell cpejie;



paboraTe B TIpyMre C BBLINOJIHEHWEM Da3/iMUHBIX COLMATBHBIX POJIEH,
MJIaHAPOBaTh paboTy TCpyImbl, palyOHaNbHO pacrpefensarsh 00f3aHHOCTU M
IJIAaHUPOBAThH JiedATe/IbHOCTb B HECTAHZAPTHBIX CUTYalLUsX, a/leKBaTHO OLIeHUBATh
BKJIa/] KQX/I0T'0 U3 YYaCTHUKOB I'PYIIILI B pellieHHe paccMaTpUBaeMoii pobieMsi.

K konuy obyuenuss B 11 ksacce mpesMeTHble pes3y/bTaThl Ha 6a30BOM
YPOBHE [IOJIXKHBI OTpaXaTh CHOPMUPOBAHHOCTE Y 00yUarOLIUXCsSl yMEHHUH:

JeMOHCTPUPOBaTh Ha INpUMepax ponb UM MecTo (U3uMKU B (HOPMHUPOBaHHUU
COBPEMEHHOW HayuyHOW KapTHUHbI MMpa, B Pa3BUTHH COBPEMEHHOM TEXHUKU WU
TEXHOJIOTUH, B NPaKTHYeCKOW AesSTebHOCTU JIIOJeH, 11eJI0CTHOCTh W €IUHCTBO
¢u3nuecKol KapTUHBI MUpa;

YUWATHIBaTh TpaHULbl TIPUMEHeHUs W3y4YeHHbIX GU3NYeCKuX MogeJieit:
TOUYEYHBIN 3/IeKTPUUYECKUH 3apsj, JyY CBeTa, TOUeYHbIA UCTOYHUK CBETa, SAepHas
MOJle/lb aTOMa, HYKJIOHHas MOZelb aTOMHOIO siijpa TPy pellleHHd (PU3nuecKux
3a/ay;

pacrio3HaBaTh (hU3MUeCcKue SBIeHUs (IIPOLecchl) U OOBACHATL UX Ha OCHOBE
3aKOHOB 3/1eKTPOAUHAMUKM U KBAaHTOBOM (PU3UKU: 3J1eKTpUUecKas IPOBOJUMOCTb,
TEIUIOBOe, CBETOBOE, XUMMUECKOe, MarHATHOe [eHCTBUS TOKa, B3aNMOJENCTBUe
MarHuTOB, S5J/IeKTPOMarHuTHas WHAYKUMS, [OeWCTBUE MarHMTHOTO TIOAs Ha
MPOBOJAHUK C TOKOM M [BIDKYLUMHUCS 3apsifi, 37€KTPOMarHWTHble KojebaHus U
BOJIHBI, TIPSIMOJIMHEHMHOe pAaclpOCTpaHeHHWe CBeTa, OTpakeHWe, IIpeoOMJIeHUe,
uHTepdepeHyus, Audpakius W NOOAApPU3aLUs CBeTa, AWUCIEepCHUs CBETa,
(dorosnektpuueckuii 3¢ ekt (poTo3ddeKT), CBETOBOE [aB/ieHre, BOSHUKHOBEHHE
JIMHeMYaToro CrieKTpa aTtoMa BOJOpPOZa, ecTeCcTBeHHas M HCKYCCTBeHHas
PaJIM0aKTUBHOCTb;

ONMCBIBaTh H3y4YeHHbIE CBOWCTBA BellecTBa (37eKTpUUeCcKHe, MarHUTHLIE,
ONTUYeCKWe,  37eKTPUUECKYH0  TMPOBOJJMMOCTb  Da3IMUHBIX  Cpef) M
3/IeKTPOMAarHUTHLIE SIBJIEHUsT (TPOLIECChl), WCTIONB3YS (U3NUECKre BeJIWUHHBL
5JIEKTPUUEeCKUM 3apsifi, CWIa TOKa, 3JIeKTPUUeCKOe HaTpsDKeHHe, 3/1eKTpUuecKoe
COIPOTUBJIEHHE, PAa3HOCTb TTOTEHIMANIOB, JIEKTPOABWKYLas CHla, pabora ToOKa,
WHAYKIYMA MarHUTHOTO mnojsi, cuna Awmmepa, cuna JlopeHula, WHIYKTUBHOCThb
KaTyIlKy, SHeprusi 3jJeKTpUYecKoro M MarHUTHOrO MOJiel, Mepuoji U 4JacToTra
KojiebaHuli B KosebaTe/bHOM KOHTYpe, 3apsifi W CWda TOKA B Tpoliecce
rapMOHUUYECKHX S1eKTPOMarHUTHBIX KosieOaHuM, (OKycHoe pacCTosiHue U
ONTUYecKass CWa JIMH3bl, MPU OINWCAHWW TPaBWILHO TPaKTOBaTh (PHU3UUeCKUHN
CMBIC/I UCTIONb3YEMBIX BeMWYMH, WX 0003HaueHHMs U €IMHULB], YKa3bIBaTb
¢opMy/ibl, CBA3BIBAIOLLME [laHHYH0 (U3UUECKYI0 BEeJIMUMHY C JAPYyTUMHU
BeJINYMHaMU,;

ONHWCHIBATE K3YUYeHHble KBAaHTOBbiE SIBJIEHWSI M TIPOLIECCHI, HCIIO/Ib3Y
(du3rMuecKre BeIUYHHBL: CKOPOCTh 37IeKTPOMAarHMWTHBIX BOJIH, JJ/IMHA BOJIHBI M



yacToTa CBeTa, SHePrUs ¥ UMITY/IbC (POTOHA, MePUOJ, MOMAYPAcIazfa, SHeprus CBsI3u
aTOMHBIX 5J1ep, TIpH ONWCAHWM IIPaBUIBHO TPAaKTOBaTh (DU3HMUECKHH CMBIC/I
UCTIO/b3YeMbIX BEIMYMH, MX 0003HaueHHs W eJWHHWLBI, YKa3biBaTb (HOPMYJIbI,
CBS3bIBalOIIMe [JAHHYI0 (M3UYeCKyl0 BeJMYMHY C JADYIMMH BeJIMUHHAMM,
BBIUMCJIATH 3HaUeHHWe (PU3NUECKON BeTHUMHLI,

aHaM3UPOBaTh (PM3MYeCKre IPOLIeCCHl U SIBJIEHUS, WUCTIONb3ys (hHU3HUecKue
3aKOHBI ¥ MPUHLMIIEL: 3aKOH OMa, 3aKOHBI 10C/Ie[j0BaTe/IbHOrO U TapaiieTbHOro
COeIMHEHUsST ITPOBOJHUKOB, 3aKOH [hkoyns—/leHila, 3aKOH 3/1eKTPOMAarHUTHOMH
UHYKI[MH, 3aKOH IIPAMOJIMHENHOIO PaclipOCTPAHEHUs CBETa, 3aKOHBI OTPAyKEHHS
CBETa, 3aKOHbI Ipe/IOMJIeHUsI CBeTa, ypaBHeHWe JuHILTelHa a5 dhoTo3ddekra,
3aKOH COXpaHeHMs SHepruM, 3akKOH COXpPaHeHUsi MMITyJ/ibCa, 3aKOH COXpaHEeHHS
5JIEKTPHUYECKOI0 3apsfia, 3aKOH COXPaHeHWs MacCOBOTO YMCIa, TOCTy/athl bopa,
3aKOH Pa/IM0aKTUBHOIO pacnaja, [py 3TOM pa3iudaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHa, ero MaremaTH4yecKoe BbIp@KeHWe W ycioBus (TpaHMIlpl, 00/1aCTH)
TIPUMEHHUMOCTH;

OIpe/ie/IATh HallpaB/ieHHe BeKTOpa MHAYKLMM MarHUTHOTO TIOJiSI TIPOBOJHUKA
C TOKOM, cuibl Amrnepa v cunbl JIopeHiia;

CTPOUTb M OIMChIBaTh U300paKeHHe, CO3/aBaeMoe IIJIOCKUM 3epKajioM,
TOHKOM JIMH301;

BBITIOJIHATE 9KCIIEPUMEHTBHI 110 HCC/Ie[JOBaHU0 (HU3UUeCKUX SBJIEHUM U
MPOLIECCOB C HCITIOJ/Ib30BaHWEM TMPSAMBIX M KOCBEHHBIX W3MEDEHWH: TIPU 3TOM
dopmynupoBate 1npobiemy/3ajgauy M TUIOTe3y YueOHOrO 3KCIIePUMEHTa,
cobupaTh YCTaHOBKY H3 MpeJIOKeHHOro 060pyZoBaHMsA, TPOBOJUTH OIBIT U
(hOopMyJ/TMPOBATh BHIBO/IbI;

OCYILIeCTBJISATh MpsIMble ¥ KOCBEHHbIE U3MepeHUs (PU3NUeCKUX BeJUUUH, TIpU
5TOM BHIOHMpaTh ONTHUMAaJbHBIA CIIOCOO HM3MEepeHHs U HCII0/Ib30BaTh U3BECTHBIE
METO/IbI OLIeHKH TIOrPeliHOCTeH U3MepeHuit;

WCC/eIoBaTh 3aBUCUMOCTH (U3UUECKUX BeJWUYUH C HCII0/Ib30BAaHUEM
MPSMbIX W3MEpeHHii: TpPH 3TOM KOHCTPYHMPOBaTh YCTAaHOBKY, (PHKCHUPOBAaTh
pe3yJ/ibTaThl MOJyUYeHHOH 3aBUCUMOCTH (PU3UUECKHX Be/IMUHH B BHAe Tabiuil U
rpa¢VKoB, Ae/laTh BBIBO/bI TI0 Pe3y/bTaTaM UCCTie/l0BaHus;

cobmoaaTh npaBuia 6e30MacHOTO TPYAA MpH TPOBeJeHUH WUCCIeOBaHUN B
paMKax y4eOHOro SKCIIepUMEHTa, YyueOHO-UCC/IeAOBaTe/IbCKOM W TMPOeKTHOU
JeaTeTbHOCTA C HCTO/b30BaHHEM HM3MEpUTesIbHbIX YCTPOMCTB M J1abopaToOpHOrO
obopyoBaHus;

pelllaTb pacuéTHble 3afaud C $BHO 3a/laHHOM (U3MYeCKOll MOJerblo,
UCT0/b3y$ (pHU3uUecKye 3aKOHbI M TIPUHLIMTIBL, HA OCHOBE aHaju3a yCJIOBUs 3ajauu
BbIOMpATL (U3NUECKYI0 MO/e/b, BBIAEIATh (U3NUECKHe BeJHUMHBI W (OpMYJIb,



HeoOXozMMble [/1S e€ pellleHHs, MPOBOJUTH PacyéThl M OLIEHMBATH PealbHOCTh
TIOJIyYeHHOT'0 3HaueHUs (Pr3UueCcKor BeJTHUHHBI;

peliiaTh Ka4eCTBEHHBIE 3a/la4i: BLICTPAMBATh JIOTUYECKU HEIPOTHBOPEUHUBYIO
LIe[IOYKY PpACCy)K[eHWHA C OMOpPOM Ha H3yuyeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH H
¢du3nUecKre IBIeHUS;

WCIIONb30BaTh  INPU  pellleHud  yueOHBIX  33Jad  COBpPEMEHHbIe
MH(bOPMALIMOHHbIE TeXHOIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIpeTalin
¥ TIpeJiCcTaB/ieHus y4eOHON U Hay4YHO-TIONY/ISSPHOM HH(OpMAaLWK, MONyYeHHOR U3
pa3/IMYHBIX UCTOYHHUKOB, KDUTUUECKH aHa/IW3UPOBaTh OIydyaeMyto HHGOpMaLHIO;

OOBSICHATE TMPUHLMITEL [IeHCTBUA MalluH, NPUOOPOB U  TEXHUUECKHX
YCTPOMCTB, pa3/iuuaTh yCAOBUS WX 0e30macHOTO HUCMO/Ib30BaHUA B MOBCEIHEBHOM
XKU3HHY;

TIPUBOJUTE NIPUMEDEHI BK/IaJja POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pasBUTHe HayK, B OOBSICHEHHe TMPOLIeCCOB OKPY)KAWI[ero Mupa, B pa3BUTHE
TEXHUKU U TeXHOJIOTUH;

WCIIO/b30BaTh TeopeTuYeckre 3HaHMA 10 (u3KKe B TMOBCEJHEBHOH >KU3HU
It obecrieuenus 6e30macHOCTH MpH o6pallieHny ¢ MpUbopaMu U TeXHUUECKUMH
yCTPOHCTBaMH, JJisi COXPAHEHUs 3[0POBbSl U COOJIIOJeHUs HOPM 3KOJIOTMUeCKOro
NOBeJleHUs1 B OKPY Kalolllel cpeje;

paboraTe B TpyIlle C BBIIOJHEHHEM pa3/IMYHbIX COL[MA/BHBIX DOJEeH,
TUlaHUpOBaTh paboTy TPYImbI, palMOHANBLHO pachpefensTh 00s3aHHOCTH U
I/IAHUPOBRATH JIeATe/IbHOCTb B HeCTaHZAPTHBIX CUTyalLMsX, a/leKBaTHO OLIeHMBAaTh
BKJIQ/] K&>KI0T0 U3 YUaCTHUKOB IPYTITIHI B PellleHHe PacCMaTpUBaeMoii 1pobieMsl.



TEMATUYECKOE IVNIAHUPOBAHUE

TemaTHueckoe I/IaHupoBaHue no gusuke A1al0-11 K1accoB cocTaB/ieHo ¢ yueToM padoueil nporpaMMbI
BocnuTaHusl. BocnuraTe/IbHBIH MOTEHIAI JAHHOTO y4eOHOT0 peMeTa ofecrieunBaeT peajH3alMIo C/IeyonuX
1{e/IEBBIX MPHOPUTETOB BocnUTaHusA o0yuyaruuxca O0O0:

1. Pa3BuTHE IIEGHHOCTHOTO OTHOIIIEHHSA K TPYAY KaK OCHOBHOMY crioco0y JOCTIDKEeHHA )XU3HEHHOI'0
0/Iarono/IyJus YesI0BeKa, 3a/I0ry ero yCnemHoro npodecCHOHA/ILHOT0 caMoonpe/ie/IeHHA U Oy eHHUA
YBepeHHOCTH B 3aBTpalLilHEM JHE.

2. Pa3BuTHe LIeHHOCTHOTO OTHOLIEHHs K cBoeMy OTeuecTBY, cBoeii Maioi U 6o/binoi PoanHe Kak MecTy, B
KOTOPOM 4e/I0BeK BhIPOC U MO3HAJI NepBbie Pai0CTH U HEeyAa4H, KOTOpasd 3aBelljaHa eMy NpejKaMH U KOTOPYIO
HY)KHO 00eperarh.

3. PasBuTHE L{EHHOCTHOr0 OTHOLIEHUS K MPUPOJe KaK HCTOUHHMKY JKH3HH Ha 3eMJie, 0CHOBe CaMoro ee
CylieCcTBOBaHMSA, HY)KalOMelcA B 3alMTe U MOCTOAHHOM BHUMAaHHHU CO CTOPOHEI Ye/I0BeKa.

4. Pa3BuTHE [JeHHOCTHOI'0 OTHOIIEHHS K 3HAHHUSIM KaK HHTEe/I/IEKTYa/IbHOMY pecypcy, ofecrieyrBaomemMy

Oyayliee yeI0BeKa, KaK pe3y/bTaTy KpPonoT/JIMBOI0, HO yB/IeKaTeTbHOr0 yueGHoro TpyAa.
10 KJIACC

KoinuecTBo 4acos JNIeKTPOHHBIE
HaumeHoBaHHe pa3jie/ioB 1 TeM (qudposBble)
Ne n/m Kontponsabie | IlpakTruecku
MPoOrpaMMabIl Bcero obpazoBaTe/bHbIE
padoTbl e padoTbl
pecypchl
Paszgen 1. PU3UKA 1 METO/IbI HAYUYHOTI' O ITO3HAHWSA
bubmuoteka [JOK
11 PH3MKA 1 METO/b! HAYIHOTO MO3HAHMS 2 https://m.edsoo. 1w/ 7{41bf72
Wtoro no pasgeny 2
Pa3pen 2. MEXAHUWKA
2.1 Kunematuka 5 Bubmoreka [JOK



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

htips://m.edsoo.rn/7f41bf72

bubmioteka [TOK
2.2 7 .
HuHamika https://m.edsoo.ru/7{41bf72
2.3 3aKOHbI COXpaHEeHHUA B MeXaHUKe 6 Brbmaorexa TIOK
’ P hittps://m.edsoo.ru/7{41bf72
Wtoro 1o pasgeny 18

Paszgen 3. MOJIEKYJIAPHASA ®U3VNKA U TEPMOJVMHAMHUKA

11 OCHOBBI MOIEKYIIPHO-KUHETUUECKOUN 9 bubnuoreka ITOK
) TeOpPUH https://m.edsvo.ru/7{41bt72
bubmuoreka [TOK
32 OCHOBEI TEPMOAMHAMMKY 10 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMS BellleCTBa. 5 Bubmoteka IJOK
' da30BbIe TEPEXO/IbI httns://m.edsoo.ru/7{41bf72
Wroro nio pasgeny 24
Pazgen 4. JJIEKTPOJUHAMMUWKA
Bubnroreka LIOK
41 DIEKTPOCTATHKA 10 https://m.edsoo.rw/7f41bE72
42 TTocTosiHHBIN 3/1eKTpUUecKuii TOK. ToKU B 12 BubmioTeka LJOK
' pa3/IMUHbBIX Cpeax https:/m.edsoo.ru/7f41bf72
Wroro o paspeny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 110 IMTPOI'PAMME 68



https://m
edsoo.ru/7f41bf72
edsoo.ru/7f4
https://iTi.edsoo.ru/7f41bf72
https://ni.edsoo.ru/7f41bf72
https://rn.edsoo.ru/7f41bf72
https://rn.edsoo.ru/7f41bf72
https://rn.edsoo.ru/7f41bf72

11 KITACC

KonuecTBo 4acoB JJ/IeKTPOHHbIE
HaumeHoBaHHe pa3je/ioB U TeM (yudpoBbie)
Ne n/ni KonTposbHbie | IlpakTHuecKkue
NporpaMmabl Bcero oOpa3oBaTenbHbIE
paboThi paboTnI
pecypchl
Pa3pen 1. JIEKTPOJUHAMMUKA
11 MarauTHoe noJie. 3/1eKTPOMarHiTHast 1 1 3 bubnuoteka IJOK
' UHAYKLAS https://m.edsoo.ru/7141c97c
Hroro 1o paspeny 11
Pa3zgen 2. KOJIEBAHHWS Y1 BOJ/IHBI
)1 MexaHuueckyvie ¥ 371eKTPOMarHUTHbIe 9 1 Bbubmmoreka LJOK
) Kosebanust https://m.edsoo.ru/7f41¢97¢
59 MexaHuuecKkue U 3/1eKTPOMarHUTHbIE 5 1 Bubmrorteka IIOK
) BOJIHEI hitps:/m.edsoo.r/7f41¢97¢
2.3 Ornruka 10 3 BH@H/,IOTEKa HOIS PN
https://m.edsoo.r/7f41¢97¢
Wtoro no paszgeny 24

Pa3gen 3. OCHOBEI CITIEIIUAJTBHOWU TEOPUM OTHOCUTEJ/IBHOCTU

11 OcHoOBEI crieLuansHON TeOpUU 4 1 Bubmioreka [TOK
OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pasgeny 4
Pa3pen 4. KBAHTOBAS ®V3UKA
4.1 DneMeHTHI KBAHTOBOM ONTUKHU 6 Bubmorexa [IOK

hitps://m.edsoo.w/7f41¢97¢



https://m.edsoo
https://rn.edsoo.ru/7f41c97c
https://rn.edsoo.ru/7f41c97c
https://i4.edsoo.nl/7f41c97c
https://in.edsoo.ru/7f41c97c

Bubmoteka IJOK
. 4 .
4.2 Crpoenue aToma hitps:/m.edsoo.1u/7f41c97¢
bubmuoreka IJOK
4.3 ATOMHOE 5/1po > https://m.edsoo.1w/7f41c97¢
Wroro no pasgeny 15

Pa3pen 5. JIEMEHTBI ACTPOHOMMMU 1 ACTPODPU3NKHU

5.1 OneMeHTbl aCTPOHOMHUH U aCTPOPU3UKHU 7

bubmoteka LIJOK
https://m.edsoo.ru/7f41c97¢

Hroro 1o pasgeny 7

Paszpen 6. ObBOBIITAROINEE IIOBTOPEHUE

Bubmorteka [IOK
5.1 Obobumaiomee nosTopere 4 https://m.edsoo.ru/7f41¢97¢
Hroro 1o pasgeny 4
PesepBHoOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https:z7m.edsoo.ru/7f41c97c
https://m
edsoo.ru/7f41
https://m.edsoo.ru/7f41c97c
https://rn.edsoo.ru/7f41c97c

