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Munucreperso o6pazoBanus, HAYKH U MOJIOAEKHOM MOJTHTHKH
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Kpacnogap 2023



MOSICHUTEJIBHAS 3AIIMCKA

IlporpaMma mo ¢usnke 6a30BOro ypoBHS Ha YPOBHE CpeaHEro oOIero
00pazoBaHus pa3paboTaHa HA OCHOBE TOJOXKEHHH H TpeOOBaHUH K pe3yibTaTam
OCBOCHMS OCHOBHON 00pasoBaTeNbHOH IPOrpaMMEL, IpeacTaBaeHHEX B OT'OC
COO, a raxe c yuérom demepansHON paGoyeit IPOrpaMMbl BOCIHMTAHUAS H
KOHICTIIMHA TMpEeTIoNaBaHusl ydeOHOro npenmera «Pusuka» B 06pazOBATEIbHBIX
OpraHuU3arusIx Poccuticxoii Deneparnuu, pPealu3yOIIHNX OCHOBHEIE
0Opa3oBaTeIbHEIE IPOrPaMMEL

Conepxanme mporpaMMsl 10 (U3MKE HANPABIEHO Ha GopmupoBanue
CCTCCTBCHHO-HAYYHOW KapTHHBI Mupa ofyuarommxes 10-12 kmaccoB mpm
00yuenwu ux Qusnke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-IESTENBHOCTHOTO
noxxona. Ilporpamma mo ¢usuke coorsercrByer TpeGoBanmsavM OI'OC COO x
[NIAHUPYEMBIM JIMYHOCTHBIM, IIPEJMETHBIM M METaNpeAMETHLIM pe3yIbTaraM
OOy4eHHsl, 8 TaKKe yYHTHIBAET HEOGXOJMMOCTH peaH3aALHUH MEXKIPEAMETHBIX
CBA3CH (H3UKK C ECTECTBEHHO-HAYUHBIMM YyUeGHBIMH npeiMeramu. B Hed
ONPCACIATCA OCHOBHBIE 1M WU3ydeHUs (QU3UKA Ha YPOBHE CpeJHero obIuero
00pa3oBanys, IIaHUPYEMBIE PE3yTbTATEl OCBOSHHS Kypca (DU3MKH: JINYHOCTHEIE,
METaNpeMETHbIC, IpeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma 1o Gu3MKe BKIIOYAET:

* TUIaHHPYEMBIE PE3y/IBTAaThl OCBOCHHS Kypca QU3HKH Ha 6a30BOM YpOBHE, B

TOM YHUCJIC NPEAMETHbIC PE3YIIbTaThI 110 roJaM 00y UeHH s,

« colepikanue ydeOHOro mpeaMera «Pu3ukay» mo rogam obyueHus.

Du3uKa Kak Hayka O Hawbolee OOIIMX 3aKOHAX IPUPOJKI, BBICTYNAS B
Ka4yecTBe y4eOHOro npeaMeTa B MIKOJIE, BHOCHT CYIIECTBEHHBIA BKIAN B CHUCTEMY
3HaHH# 00 oxpyxarorneM mupe. ILkonbHbIH Kype hrsnky — CHCTEMOOOPa3yIOII U
AU €CTECTBEHHO-HAYIHBIX Y4eOHBIX MPEIMETOB, IIOCKOJIBKY (QU3UUECKAE 3aKOHBI
JIEKaT B OCHOBE IIPONECCOB M ABIICHUH, H3YYaeMbIX XUMMEH, Ouomorueii,
usnueckodl reorpadmeli W acTpoHomueil. MCroNb30BAHME U AKTMBHOE
[IpUMEHEHHe  (QU3HYECKMX 3HAHHH  OmIpeaenseT XapakTep W  pa3BHTHE
PasHOOOpPAa3HBIX TeXHONOTHI B cdepe 3HEPreTHKH, TPaHCIIopTa, OCBOEHUS
KocMOca, IOTyIeHHS HOBBIX MAaTePHAlOB C 3alaHHBIMMA CBOMCTBAMK M JPYTHX.
M3ydyenne OM3UKH BHOCHT OCHOBHOH BKIam B (GopmMupoBaHHE ecTeCTBEHHO-
Hay4HOH KapTHHBI MHpa O0y9YarolMXcs, B (HOPMHUPOBAHHE YMEHUA IIPUMEHSATH
Hay4HBIH METOJI TO3HAHMSI [IPU BEIIOIHEHHH HMH YIeOHbBIX HCCIIeI0BAHMUI,

B ocHoBy Kkypca dusmku mns ypoBHs cpemmero o6mero obpazoBaHuUs
TMONIOXKCH DA WIEH, KOTOPbIE MOXHO pacCMaTpPHBAaTh KaK IPHHIMILI €ro
[IOCTPOCHHS,



Hoes yenocmmocmu. B COOTBETCTBHH ¢ Heit KypC ABISAETCS JIOTUYECKH
3aBEPLICHHBIM, OH COLEPXKUT MaTepPHall U3 BCeX PasfeloB GH3MKH, BKIIIOYACT KaK
BOIPOCHI KITACCHYECKOM, TaK H COBPEMEHHON QH3HKH.

Hoes zenwepanuzayuu. B COOTBETCTBHH ¢ Heil Matepuall Kypca QHU3NKn
00beIMHEH BOKPYT  (U3MUECKHX Teopui, BexymuM B Kkypce sBiseTcs
(hopMHUpOBaHUE TPeJCTABIEHNU O CTPYKTYPHBIX YPOBHSIX Marepuu, BELIECTBE U
IoJIe.

Hoes. zymanumapuzayuu. Bé peanmsaims NIpenojIaraeT HMCIOIb30BAHIE
TYMaHWTapHOTO IOTeHIHaNa (U3AYECKOH HAYKH, OCMBIC/ICHHE CBS3H PA3BHTHS
Gu3sukM ¢ pasBuTHEM OOMecTBA, a4 TakKe C MHPOBO33pPEHYSCKHIMH,
HPABCTBEHHBIMHU U 3KOJIOTHYECKUMHU NIPOBIEMAMHU.

Hoes  npuxnaouoi  HanpaenenHocmil. Kypc dusuxu mnpeanmomaraer
SHAaKOMCTBO C IIHPOKMM KPYrOM TE€XHHYECKHX M TEXHOJIOIHYECKHX IPUIOKEHHM
H3YyYEHHBIX TEOPHH W 3aKOHOB.

Hoes skonozuzayuu pealn3yeTcs IOCPEACTBOM BBEIEHUA DJICMEHTOB
CONCPXKAHUA, MOCBAIIEHHBIX OKONOIMYECKMM MPOGIeMaM  COBPEMEHHOCTH,
KOTOpBIC CBA3AHbI C Pa3BUTUEM TEXHUKHU M TEXHOJOTHH, a TakkKe 06CYKIeHws!
NPo0JIeM PalMOHATIBHOTO IPHPOONONE30BAHUS U SKOJOTHIECKOH Ge301aCHOCTH.

CTepiKHEBBIMU SIIeMEHTaMKM Kypca (DU3MKH HA YPOBHE cpenHero oOIIero
obpasoBaHus ABAIOTCA (QH3UYECKHE TEOPUM (bopmupoBanue mpejpcTaBIeHUE 0O
CTPYKTYPE IIOCTPOCHMA DU3MIECKON TEOPHH, PONH (PYHIAMEHTAILHBIX 32KOHOB H
MPHHLMIIOB B COBPEMEHHBIX — MPEJCTABIEHHAX O LPUPOZe, TIPAHHUIAX
MPUMEHUMOCTH TCOPHUH, Ui ONKCAHWA ECTECTBEHHO-HAYYHBIX SBJICHHH U
IIPOLIECCOB).

CHCTeMHO-1eSTeIBHOCTHBIH TOIXO0X B Kypce (QH3MKH peanu3yeTcs Mpex/e
BCETO 3a CHET OPraHM3alllH SKCIEPUMEHTAIBHON NEATENBHOCTH 06YYarOLIAXCS.
[ 6a3oBoro  ypoBHS Kypca GUSHKH — 3TO  HCIONB30BAHHE CHCTEMEI
(POHTANBHBIX KPATKOBPEMEHHBIX JKCIICDHMEHTOB 1 71abopaTopHeIX pabor,
KOTOpEIC B NpOrpamMme 110 GH3HKE O0OBENHHEHbl B OO CIMCOK y4eHHYECKUX
IPaKTHYECKUX paboT. BrijeneHue B ykasaHHOM TIepedHe nabopaTopHbIX pabor,
[IPOBOIMMBIX ~ JUIL  KOHTPONS H OLEHKH, OCYIIECTBISIETCS y4acTHHKAME
00pazoBaTeNEHOrO Ipolecca HMCXOAs U3 O0COOCHHOCTEN IUIAHMPOBAHUS M
OCHamienus kxabunera ¢usuku. IIpH 5ToM obecreumBaeTcs OBIANCHHE
O0y4aromuMucs yMeHUSIMUA MPOBOAUTE KOCBEHHEIE HU3MEPEHHs, HCCIICIOBaHUS
3aBUCMMOCTEH (DU3UYECKMX BEJMYMH K IIOCTAHOBKY OIBITOB 10 IIPOBEPKE
NPEUIOKEHHBIX THITOTES.

Donblioe BHUMaHWE yIeNseTcs peIleHUI0 DPACYETHEIX M KaueCTBEHHBIX
3aa4. IIpu sTom st pacHéTHBIX 3a1ady NPUOPHTETOM SBISIOTCS 3aMadl ¢ SBHO
3aJaHHON (QM3UYECKOM MOLEIIBIO, O3BONSFOLIIE PHMEHSTS H3yYeHHEIe 3aKOHEI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaK H HHTCIPHpPYS 3HAHUA U3
pasHEIX pasfenoB. /1 KauecTBeHHEIX 3afad IIPUOPUTETOM SBJSIOTCS 3a/aHud Ha
O0DLACHEHHE NPOTEKAHHWA (GH3MYCCKUX ABICHUH W MPOLECCOB B OKpPYKArOIIEH
KH3HH, TpeOyromme BbeibOpa GH3MUECKOH MOMENH s CHTyal[dH IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorserctBuM ¢ TpeboBanusMu OI'OC COO x MarepHalbHO-
TEXHHYECKOMY oO0ecnedeHnio ydeOHOro mpolecca ©a30BbIH YpOBeHL Kypca
(H3UKH Ha YyPOBHE CpeHero o0Iero 06pa3oBaHus JOIKESH H3YIaTECS B YCIIOBHAX
MpeIMEeTHOro KabuHeTa (DU3MKH WM B YCIOBHSX HHTErPHPOBAHHOTO KaOHHera
IIPEIMETOB ECTECTBEHHO-HAYYHOI'o IUKNd. B kaOuHere (QHU3UKH HOMKHO OBITEH
HeoOxonumoe saboparopHoe OOOpYZOBaHHe I BBIMONHEHHS YKA3aHHBEIX B
nporpaMMe 1o (Gpu3nke y4eHHYeCKUX MIPaKTHYECKUX paboT U JeMOHCTPAIHOHHOE
o6opyl0BaHuUe.

JleMoHCTpanMoHHOe 00OpyAOBaHUuEe (QOPMHUPYETCSI B COOTBETCTBHH C
NPUHIMIIOM MHWHUMAIBHOM JOCTATOUHOCTH U 00ecreudBaeT IIOCTAHOBKY
MEPEUUCIIEHHBIX B IIpOrpaMme 110 (U3UKe KIIOUeBBIX JEeMOHCTPALHil IS
UCCIIE[IOBAHMS  M3Y4aeMBIX SBIEHMH U  IIPOLECCOB, OMIMPHYECKHX H
(dyHIaMEeHTATBHBIX 32aKOHOB, X TEXHUYECKUX IIPUMEHEHUI.

JlabopaTopHoe o6opynoBaHHE IS YUEHWUECKUX IPAKTHUECKHX pabor
dopmupyeTCcs B BUIE TEMAaTHYEeCKMX KOMIUIEKTOB M obecreuymBaeTcs B pacuére
OJIHOIO KOMIUIEKTa Ha JABYX oOyuaroumxcsi. TeMaTHYecKkhe KOMILIEKTHI
nabopartopHoro 000pyIOBaHUSA HOJDKHBI OBITH IOCTPOEHBI HA KOMILJIEKCHOM
MCIIONB30BaHUM AHAJIOIOBBIX M IM(POBEIX NPUOOPOB, @ TaKKe KOMIIBFOTEPHBIX
M3MEPHUTEIBHBIX CHCTEM B BUAE UA(POBEIX JabopaTopHid.

OcHOBHBIMU LEIIMU U3YyHeHUA GU3UKH B 0011eM 00pa30BaHUU SBISHOTCA:

» (bopMHpoBaHWE HHTEpeca ¥ CTpeMJICHHsA O0YYalOIIMXCA K HayqHOMY
M3YYCHHIO [PHPOABI, pa3BUTHE WX MHTEUISKTYaJIbHBIX W  TBOPYECKUX
CITOCODOHOCTEH;

e DPa3BUTHE NIPEICTABICHUN O HAYYHOM METOJE NMo3HAHWA U popMUpOBaHUE
HCCIIEI0BATENbCKOTO OTHOIIEHUA K OKPY/KaIOIIHM SBICHUSIM;

e (QopMHpoBaHHME HayYHOrO MHPOBO33PEHMA KaK pe3ysbTara H3yHCHUIT
OCHOB CTPOCHHA MaTepHH U QyHAaMEHTAIBHBIX 3aKOHOB (DH3HKH;

e (QopmMupoBaHHEe YMEHHM OOBACHATL SBICHUS C HCIIOJIBE30BAaHHEM
(DU3AYECKUX 3HAHHH U HayYHEBIX J10Ka3aTe/IbCTE;

o (opMHUpOBaHME IpEeJCTaBIeHUH O PONU (U3UKH JJIS Pa3sBUTHS APYIHX
€CTECTBEHHBIX HayK, TEXHUKH U TeXHOJIOTUH.

HocTuskeHne 3THX Leneit obecredrBaeTcs pelleHHeM CIEAyIONIMX 3a/1ad B
npoliecce U3ydeHus Kypca QU3UKA Ha YPOBHE CpeIHero obIiero o0pa3oBaHus:



o TIpHOOpeTeHHe  CHCTEMBl  3HaHHH 00  oOmMX  (H3UYECKHX
3aKOHOMEPHOCTAX, 3aKOHaX, TEOpHAKX, BKIFOYAs MEXaHMKy, MOJIEKYIAPHYIO
(GHU3UKY, SIEKTPOAMHAMHUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTEl aCTPO(PH3UKH,

o (OpMHpPOBaHHE YMEHHI NPUMEHATh TEOPETHUECKHEe 3HAHHMA Ul
00BsICHeHHs (U3MYECKUX SBISHHH B NPHUPOAE W IS NPHUHATHS NPAKTHYECKHUX
peLIeHuil B NOBCEIHEBHOM XKH3HH,

e OCBOEHHME CIIOCOOOB peLIeHHS Pa3JUYHBIX 3aJad C SBHO 3aJaHHOH
duznvecKoil MoJensio, 3a1ad, IOAPa3yMeBalOIIMX CAMOCTOATENBHOE CO3MaHHE
(Gu3HIEeCKOM MOJIeNH, aIeKBaTHOM YCIIOBUAM 3a1a4H;

o MOHUMaHWE (HU3UYECKUX OCHOB M IIPUHIIMIIOB JeWCTBHUS TeXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUAX MPOIECCOB, UX BIMSHMS HA OKPYIKAIOIIYIO Cpery;

o OBIIaJieHUE METOIaMH CAMOCTOSITENLHOIO IIAHWPOBAHUS M IIPOBENEHUS
GU3MYECKMX OKCIIEPUMEHTOB, aHanuW3a ¢ MHTepHpeTalud HMHGpOpMAaLuH,
Orpe/ie/ieH s JJOCTOBEPHOCTH MOIyUEHHOI'0 pe3ybTaTa,

s CO37IaHHE YCIIOBHH IS Pa3BUTHUS YMEHUN IIPOEKTHO-UCCIIE0BATENBCKOI,
TBOPYECKOH JAeSTeITBHOCTH.

Ha m3yuenue (usuku (0a30BbIM YpOBEHb) Ha YPOBHE CPEIHEro OOIIEro
obOpazoBanus oTBOHTCS 136 yacos: B 10 kinacce — 34 waca (1 9ac B Henemo), B 11
knacce — 34 gaca (1 yac B Hefemo) u B 12 kiacce — 68 vacos (2 4aca B HeZeO).

[IpeanaraemMpii B rporpamMMe 1o (Gu3nke IepedeHb J1abopaTOpHBIX H
IMPaKTHYECKMX paboT SBISIETCS PEKOMEHIOBAHHBIM, YYHTENb [ETacT BHIOOD
poBeleHrs J1abopaTopHBIX pPabOT M ONBITOB € YYETOM MHAMBHIYATbHBIX
0coOeHHOCTEH 00yJaroIIuXCs.



COAEPKAHUME OBYYEHHS
10 KJIACC
Pazpes 1. ®u3uka 7 MeTOABI HAYYHOT0 IO3HAHHUS

@u3uka — Hayka o npupoje. HayuHble MeTOABl IIO3HAHUSA OKPYKAIOLIEro
mupa. Pome OJKcmeprMeHTa U TEOPUUM B IIpollecce IIO3HAHMS [PUPOIEL
OKCIIepUMEHT B (hU3HKeE.

MognenupoBanue (pHU3MUECKUX SBICHHH U IpoueccoB. HayuHble TUIOTE3EL.
@u3nyeckue 3aKOHEI U TeOpHH. ['paHUIEI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[ IpUHIUII COOTBETCTBHSL.

Pone u Mecto Qu3nkud B (GOPMUPOBAHUM COBPEMEHHOH HAYUYHOU KapTHHEI
MMPAa, B IPAKTHUUYECKOM JAeSTeJIbHOCTH JIFOISH.

Jlemonecmpayuu

AHajoroBele ¥ IUGPOBbIE U3MEPUTENIbHBIE IIPUOOPEL, KOMIIBIOTEPHbIE
JIaTUUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe mBrxeHre. OTHOCUTEIBHOCTh MEXAHMYECKOIO IBMIKEHHMS.
Cucrema orcuéra. TpaekTopns.

[TepemerieHue, CKOpocTh (CPEmHssI CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOpPEHHE MAaTepUalbHOW TOYKH, MX IIPOEKIMU Ha OCH CHCTEMBI KOODIHHAT.
CrnoxxeHue nepeMelIeHnH 1 CII0KEHHUE CKOPOCTEH.

PaBHOMEpHOE M DPaBHOYCKOPEHHOE MPsIMOIUHENHOe ABMXeHMe. ['paduku
3aBHCMMOCTH KOODAWHAT, CKOPOCTH, YCKOPEHHMA, IIyTH H IEPEeMEIICHHA
MaTEpHAIbHON TOYKHA OT BPEMEHH.

Cobomroe maneHne. Y CKopeHHe CBOOOIHOTO MaieHHUA.

KpuBomuHeiiHOC  ABWKeHHE. [[BHKeHHE  MaTepHalbHOM TOYKH IO
OKPYIKHOCTH € ITOCTOSHHOH IT0 MOAYJIIO CKOPOCTHIO. YTJI0Bas CKOPOCTh, THHEHHAA
ckopocTs. [lepunon u gactora obpamienus. L{eHTpocTpeMUTEILHOE YCKOPEHHE.

Texumyeckue ycTpoiicTBA M IIPpAKTHYECKOe IPUMEHEHHE: CIHIOMETD,
JIBHKEHHE CHaps 0B, LEeIHbIe ¥ peMEHHEIE IIepeain.

Hemoncmpayuu

Mopens cucTeMBI OTCYETa, MILTIOCTpAIlUsl KUHEMaTHUeCKUX XapaKTEpHUCTUK
JIBUKEHUS.

[IpeobpazoBanue ABWKEHUN C UCITOJb30BAHUEM IIPOCTEIX MEXAaHU3MOB.

[TageHue Ten B BO3yXe U B pa3pekeHHOM IIPOCTPAHCTBRE.

Habmonenue ABUXeHHS Tejla, OpOIIEHHOrO IMOJ YTIOM K TOPHU3OHTY H
TOPHA30HTAILHO.

V3mepeHre yCKOpeHUsi CBOOOIHOTO MajeHNs.

HanpaBneHue ckOpOCTH NPH JIBUKEHUM 110 OKPYIKHOCTH.



Vuenuueckuu sxcnepumenm, rabopamoprvie pabomer

M3ydyenre HEpPaBHOMEPHOIO JBHXKEHHS C LEIBI0 OMpPENeNeHHs] MIHOBEHHOM
CKOPOCTH.

HMccnenoBanyie COOTHOLIGHUS MEXIY IyTSIMH, NPOHAECHHBIMA TEIOM 3a
IIOC/IEAOBATEbHEIE PABHBIE IIPOMEXKYTKH BpPEMEHU IIPH PaBHOYCKOPEHHOM
JBIDKEHUH C HAYaJIbHOM CKOPOCTRIO, PABHOM HYIIIO.

W3ydyenue IBUXKeHUS ApUKa B BSI3KOH XKHIKOCTH.

W3zydyenue nBMXEHUS Tena, OpOIIEHHOr0 NOPU30HTAILHO.,

Tema 2. Juunamuxa

IMpunnun  orHocuTensHocTH  [amunes. Ilepeerif  3akoH  Herortona.
MuepryansHble CHCTEMEI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akon HeloToHa
JUIS MaTepHalibHOM ToukH. Tpernii 3akoH HeloTOHA 1J1 MaTepHaTbHEIX TOYEK.

3akoH BcemupHOro taroteHus. Cuma TsokecTH. IlepBas KocMmHYecKad
CKOPOCTb.

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

Tpenue. Buapl Tpenus (IOKos, CKONMBXeHUs, kayeHus). Cuna tpenns. Cyxoe
TpeHue. Cuila TpeHNs CKOJNBKEHMS W CUJa TpeHus MoKos. KoapduimenTt Tpedus.
Curia conpoTrBIEHWS TIPY JIBUXKEHUM TeJIA B )KUJAKOCTH MM Tase.

ITocTymnarenbHoOe ¥ BpalaTeIbHOE IBHXKEeHHe a0COIHOTHO TBEPIOTO Tera.

MoMeHT cuibl OTHOCHTENBHO OCH BpamieHus. [lredo cuiibl. YCIoBUS
paBHOBECHS TBEPJIOIO Tela.

Texnuyeckne yCTpolcTBA M NPAKTUYECKOE MNPUMEHEHHE: MOAIIAITHIKHY,
JBIDKEHHE UCKYCCTBEHHBIX CILyTHHUKOB.

Jlemoncmpayiu

sBneHune uHEPIUH.

CpaBHeHMe Macc B3aUMOACHCTBYIOIIUX TEJI.

Bropoii 3akon Herorona.

Hzmepenue cul.

Crnoxenue cuiL.

3aBHCHMOCTE CHJIBI YIIPYTOCTH OT AedopMaIiii.

HesecoMocTs. Bec Tena npy yCKOpeHHOM NMOALEME U T18JeHHE.

CpaBHeHHE CHUJI TPEHHS [T0KOSI, KAaUeHHsI U CKOJEXXEeHHSL.

YcroBus paBHOBeCHUS TBEPOro Tena. BUasl paBHOBECHS.

Yuenuyeckuu skenepumenm, nabopamopHuvle pabomui

M3yueHue IBIKeHHUS OpYCKa 110 HAKJIOHHOM IITOCKOCTH.

WccrenoBanye 3aBUCHAMOCTH CHJI YIPYTOCTH, BOSHHKAIOIIUX B TNPYXKUHE W
pPEe3VHOBOM 00paslie, 0T UX HeGOopMalT|H.



HMccnenoBanue yclnoBUH paBHOBECHS TBEPIOTO Tella, HMEIOMIEr0 OCh
BpaIlleHus..

Tema 3. 3aKoHbl COXpaHeHUA 6 MEXAHUKE

MMnynec MaTepHallbHOM TOYKM (Tena), CHUCTeMBI MaTepHUalbHBIX TOUEK.
Mmnynec CcuIBl M HM3MeHEHHEe HUMIIYJbCa Tella. 3aKOH COXPaHEeHHs HMITYJIbCa.
PeakTUBHOE JBHIKEHUE.

PabGota cuiisl. MOIHOCTE CHIIEL.

Kunernueckas sHeprus MaTepHalbHON Toukd. Teopema 00 H3MEHEHHH
KHHETHUYECKOU SHEPTHUH.

[TorenuuanbHas SHEprus. IToTeHpaneHas SHEpPrus YIIpyro
JepopMupoBaHHON  mnpyxuHbBlL. [loTeHuuaneHas 3Heprus Tena  BOJM3H
ITOBEPXHOCTH 3EMIIH.

[ToTeHITHANLHEIE 5 HETNOTeHIMaJIbHBIE CHITHL. CBs3b paboThl
HETOTEHIMANBHBIX CHJI C U3MEHEHHEeM MEXaHMYECKOH SHepruu CHUCTeMBI Tell.
3aKOH COXpaHeHHs MeXaHU4YeCKOU SHEepruu.

Yipyrue 4 Heynpyrue CTOJIKHOBEHUS.

TexHuyecKkue ycTpo#cTBa M MpaKTHUECKOe NMpWMEHEHWE: BOLOMET, KOIEp,
NPY>KHAHHBIN [TUCTOJET, IBUKEHUE PAKET.

Hemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCa.

PeakTuBHOE IBMXEHHE.

[lepexon moTeHIMATBHON SHEPTHH B KHHETHYECKYIO M 00paTHO.

Vuenuveckuii skcnepumenm, nabopamoptuie paboriel

H3y4yenne abcomOTHO HEYNPYTroro yaapa C IIOMOIIBI0 IBYX OIWHAKOBBIX
HUTSHBIX MassTHAKOB.

HccnenoBarne cBA3W pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHHYECKOH SHEpPruu
TeJla Ha IPUMEPE PaCcTAKEHUA PE3HHOBOTO KIyTa.

Paszpen 3. MonekyasipHas (pH3HKa H TepMOIHHAMHKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYLECKOU meopuul

OcHOBHEIE IONIOKESHHUS MOJICKYIAPHO-KAHETHYECKOH TEOPHH H HX OIBITHOE
obocHoBaHMe. bpoyHoBckoe npuxkenue. duddysuia. Xapaxkrep IOBHKCHHA U
B3aMMOJCHCTBHS YacTHUI[ BellecTBa. MOIENH CTPOSHHS Tra30oB, JKHUIKOCTEH H
TBEP/IBIX TeJl U OOBICHEHUE CBOMCTB BEelIECTBA Ha OCHOBE 3THX Mojeeil. Macca u
pasmepsl Mostekyll. KonnuecTBo BemecTa. [locTossHHAas ABOragpo.

TenmoBoe paBHOBecne. Temneparypa u e€ m3mepenue. [llkana temmeparyp
Llenbcus.

Mogens wupeansHoro raza. (OcCHOBHOe YpaBHEHUE  MOJIEKYJISIPHO-
KMHETUYEeCKOM TeOpuHM HAealbHOro rasza. AOGCONMIOTHas TemIleparypa Kak mepa
Cpe/lHEeM KMHETUYECKON 3HEPruM TEIJIOBOTO MABMXEHWS dYacTvll rasza. [llxana



Temneparyp Kemesuna. ['azoseie 3akoHbl. YpaBHenue Menpeneesa—Knanekpona.
3akoH [lansToHa. M30mponeccs B HAealbHOM T'a3e ¢ MOCTOAHHBIM KOTHYECTBOM
BelecTBa. I'pauueckoe MpPeJCTABICHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n300apa.

Texunyeckre ycTpolicTBA M IpaKTUYECKOe IPHMEHEHHE: TEepMOMETD,
Oapomerp.

Lemoncmpayuu

OmbITEl, HOKa3BIBAIOLIME JAMCKPETHOE CTPOEHHE BelecTBa, (GoTorpaduu
MOJIEKYJT OpraHMYeCKUX COCNUHEHU.

OmeITEI IO AUGD QY3 KUAIKOCTEH U Tra30B.

Moiens GpoyHOBCKOTO JABHKEHHSI.

Mogens onsita [lltepHa.

OnsITl, JOKa3BIBArOIIE CYILIECTBOBAHHUE MEKMOJIEKYIISIPHOTO
B3aUMOJIEHCTBHUSL.

Moperns, HILTFOCTpUpYIONas IPUPOY AaBIEeHHUS ra3a Ha CTEHKH COCy/a.

OnbITel, WUIFOCTPUPYIOIIME YpPABHEHUE COCTOSHMS HIEalbHOro Iasa,
HM300POLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopreie pabomel

Onpenenerne Maccel Bo3TyXa B KIACCHOM KOMHATE Ha OCHOBE M3MEPEHMI
00bEMa KOMHATEI, TABJIEHHs ¥ TEMIIEPATYPHI BO3AyXa B Heil.

Hccnenobanue 3aBUCHMOCTH MEX/Iy [TapaMeTpaMi COCTOSHHES Pa3peKeHHOro
rasa.

Tema 2. Ocrosol mepmodunamuru

Tepmonunamuveckas cucteMa. BHYTPEHHSA SHEPTHUS TEPMOIHMHAMHAYECKON
CHCTEMBI U cltocoOb! e€ n3MeHeHus. KonndecTBo TermoTsl U pabora. BayTpenHss
SHEpPrus  OJHOATOMHOIO  HJEalbHOT0  rasa. BuOel  Temwionepenayu:
TEILJIONPOBOAHOCTL, KOHBEKLIMA, U3NIydeHHe, Y AenbHasd TeINIOEMKOCTh BEIECTBA.
KonuyecTBo TemnoTs MpH Temonepenave.

Ilonatne o6 ammabarHOM npouecce. IlepBBIH 3aKOH TepPMOJWHAMHUKH.
IlpumeneHne nepBoro 3akoHa TEPMOOMHAMEKH K H3ompoueccam. I 'padudaeckas
HMHTepIpeTalus paboTsl rasa.

Bropoii 3akoH TepMoguHaMuKy. HeoOpaTUMOCTE IpO1ecCcoB B IPHPOJIE.

Termossle  Mammuel,  [IpuHIMOBT  AeHCTBUS — TEIUIOBEIX — MAIIHH.
IIpeoOpa3zoBanys 3HEPrud B TEIUIOBBIX MamuHax. Kosd@HuueHT Mone3HOro
JieMcTBUS TerioBod Mamuebl. [{ukin KapHOo u ero Ko3(@HUIUMEHT MOJIe3HOro
JNEeUCTBUSA. DKOJIOTrHYeCcKUe IpodIeMbl TeILIOIHEPTETUKH.

TexHuueckue ycTpolcTBa U [paKTHUeCKoe [IpHMeHeHHWe: IBHUTaTelb
BHYTPEHHETO CrOpaHusi, ObITOBOH XOJIOIUITBEHUK, KOHIALIHOHED.

Hemoncmpayuu



Viamenenue BHYTpEHHEH DJHEPTHM Tejla IIpH COBEpPIICHHH pabOThl: BBUIET
npoOKH u3 OyTHIIKMA IIOA JAeHCTBHEM CXKATOro BO3/yXa, HarpesaHue >dupa B
JTaTyHHO! TpyOKe IMyTéM TpeHHs (BHACOLSMOHCTPALINS).

M3mMeHeHre BHYTPEHHEH 9HEPruy (TeMIepaTyphl) Tella IpH TEIIonepeaade.

Oneir mo axuabaTHOMY pacIIMpPeHHIO BO3AyXa (OMBIT ¢ BO3AYIIHEIM
OTHUBOM).

Mopenu nmapoBoi TypOHMHEI, ABUATATEINs BHYTPEHHETO CTOPAHHS, PEaKTHBHOI'O
JBATATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHeie pabomei

W3MepeHue yuelbHOM TEI0EMKOCTH.

Tema 3. Azpezammnvie cocmoanusn geujecmeaa. Mazoevie nepexoosl

ITapoo6pa3oBanue U KoHAeHcanus. VcnapeHue u kureHue. AGCOMIOTHAT H
OTHOCHUTENIbHAs BIIAXXHOCTh BO3JyXa. HacelmeHHbst map. YaensHas TemioTa
apoo0pa30BaHus. 3aBUCUMOCTE TeMIIepaTyphl KUIIeHUS OT JaBIeHuUs.

Teépnoe Teno. Kpucraummueckue U amop@HEIe Tena. AHU30TPOIINUS CBOMCTB
kpuctayoB. JKunkue xpuctamnsl. CoBpeMeHHBble Marepuansl. [liaBnenue u
KpUCTa/UIM3allvs. Y ielibHasd TerioTa ruasnedus. Cyoaumarus.

YpaBHEeHME TEI0BOro daraHca.

TexHuyeckue ycTpolicTBa W TNPaKTHHECKOE TPUMEHEHHWE: TUTPOMETD W
[ICUXPOMETP, KaJIOPUMETP, TEXHOJOTUHU MOJYHEHUS COBPEMEHHBIX MaTepHAaliOB, B
TOM YHCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Hemoncmpayuu

CBolicTBa HaCHIIIEHHbBIX [1ApOB.

Kunenve npu moHMWKESHHOM JaBICHHH.

Crioco0b1 H3MEpEHHS BIaXKHOCTH.

Habmronenue HarpeBaHuA U MJIaBICHUA KPUCTAIUTHYSCKOTO BEIISCTBRA.

JeMoHCcTpanus KpUCTAILIIOB.

Yuenuyeckuu sxcnepumenm, nabopamopHuvie pabomol

M3mepeHne OTHOCUTEIBHON BIAXKHOCTH BO3AyXa.

Pa3zgen 4. dnexkTpoauHamMmuka

Tema 1. Inekmpocmamura

DIEeKTpU3alys Tell. OJeKTpUuUeckuid 3apsi. JlBa BHUIa SIEKTPUYECKUX
3aps0B. [IpOBOMHUKY, AMAIEKTPUKH H IOIYNPOBOAHMKHA. 3aKOH COXPAHEHUS
SIEKTPUYECKOT0 3apsa.

BsaumoseticTBue 3apsaoB. 3akoH KynoHa. ToueuHblil aeKTpUYeCcKui 3aps.
DnexTpudeckoe 1ose. Hanpsok€HHOCTh — 3JIeKTpUYecKoro moins. IIpuHIuN
CYIIepIIO3UIUH 3IIeKTpUYecKUxX IoJei. JIMHUM HanpsHKEHHOCTH SIIEKTPUUECKOTO
TOJIS.



Pabora cun  anexTpocraruueckoro  mons. Ilotenmuan.  PasHocTh
IMOTeHUAIOB. [IpOBOIHUKM U JAUSIEKTPUKU B DIEKTPOCTATUYECKOM TIOJeE.
Jusnextpudeckas IIPOHULAEMOCTb.

OnexTpoémkocTs. KoHzmeHcaTOp. DneKTpOEMKOCTE [IJIOCKOr0 KOHAEHCaTopa.
DHeprus 3apsUKEHHOT0 KOHZeHcaTopa.

TexHuueckue yCTpOWCTBA M IPAaKTUYEeCKoe IPUMEHEHHe: 3JIEKTPOCKOII,
DJIEKTPOMETP, DJIEKTPOCTaTH4YeCKas 3allldTa, 3a3eMIICHHe 3SJIeKTPOIpuOOpOB,
KOHJIGHCATOp, KOIMPOBAJILHBIH anrapaT, CTPyHAHEIA IPUHTED.

Lemoncmpaytiu

VCTpOUCTBO U IMPUHIIATT JEeHCTBUS 3IIeKTPOMEeTpa.

B3aumoneiicTBiE HA3TEKTPU30BAHHEIX Tell.

DIeKTpUYECKOoe MoJjie 3apsHKEHHBIX TeJl.

IIpoBOAHMKY B 3NIEKTPOCTATUYECKOM I10JIE.

DNeKTpocTaTUYecKast 3aluTa.

JIM3IIeKTPUKY B 3JIEKTPOCTATUUECKOM T10JIE.

3aBACUMOCTh 3JIEKTPOEMKOCTH ILIOCKOTO KOHJAEHCAaTopa OT IJI0Ulajy
TUTACTHH, PACCTOSHUSA MEXITY HUMU U IU3JIEKTPUHECKOH [IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAeHCaTopa.

Vuenuueckuii sxcnepumerm, nabopamoprete pabomol

N3mepenue aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexmpuyeckuit mok. Toku 6 paznuunsix cpeoax

ONEeKTPUYECKUH TOK. YCJOBHUS CYIIECTBOBAHWSA 3JIEKTPHYECKOrO TOKA.
Ucrounnku Toka. Cuna Toxa. [locTOAHHBIH TOK.

Hanpsixenne. 3akor OMa 11 yqacTKa IIeTH.

ONEKTPHIECKOE COTPOTUBIACHHUE. Y/IEIbHOE COIPOTUBICHHE BEIICCTBA.
ITocnenoBarenbHOE, MapajLieabHOe, CMEIIaHHOE COSAHHEHUE ITPOBOAHUKOB.

Pabora oanextpuueckoro Toka. 3akoH J[Dxoyma—/lenma. MomHocTs
DJIEKTPHUYIECKOrO TOKA.

DIIEKTPOABMKYIIAsd CHJIa W BHYTPEHHEe COINpPOTHBJIEHHE MCTOYHHKA TOKA.
3axon OMa Ju1s NOJIHOM (3aMKHYTOM) sneKkTpudeckoi menu. KopoTkoe 3aMbIKaHUE.

ONeKTpoHHAs  NPOBOAMMOCTE  TBEPABIX  METAIOB.  3aBUCHUMOCTH
COIIPOTHBIIEHHS METAIUIOB OT TeMIepaTypsl. CBepXIIPOBOIUMOCTE.

OneKTpUYecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX [IyUKOB.

[TonynpOBOJHUKH. CoGcTBeHHast u NpUMecHass  IPOBOAUMOCTH
noxyrnpoBoaHuKoB. CBolicTBa p—n-iepexoaa. [1oayrpoBOAHUKOBELE IIPAOOPEI.

DneKTpUYecKuif TOK B pacTBOpax M  pacIulaBaX  3JIeKTPOIIATOB.
DIeKTpoIUTUYeCcKasT TUCCOLIUAIINSL. DNeKTPOIIU3.

OnexkTpuyeckuit TOK B Trazax. CaMOCTOSATENBHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monuus. [1nasma.



Texuuueckue ycTpoiicTBA M IPAKTHYECKOE IIPUMEHEHHE: aMIEepMeETD,
BOJIETMETP, pPEOCTaT, MCTOYHHMKHM TOKa, 3JIeKTPOHArpeBaTelbHEIE PUOOpEI,
BIIEKTPOOCBETHTENBHBIE IPUOOPEL, TEPMOMETP CONPOTHBICH!S, BAKYYMHBIH THOJ,
TEPMUCTOPEL U (POTOPE3UCTOPEI, HOITYITPOBOAHUKOBEIM AHO/I, IalbBaHHKA.

Hemoncmpayuu

M3mepeHuie CUITBI TOKa U HANIPSIKEHHAL.

3aBHCHMOCTL CONPOTHBICHUS LUIMHAPHYECKAX NPOBOAHHKOB OT JUTHHEL
IUIOIIAIU TTOTIEPEYHOT0 CeUeHHs U MaTepHaa.

CMernaHHOE cOeIHEeHNE ITPOBOIHUKOB,

[IpsMoe wu3MepeHHe SJIEKTPOABIKYIIeH cuibl. KopoTkoe 3aMbIkaHue
rajlbBAHUYECKOTrO 3JIEMEHTA U OLleHKa BHYTPEHHETO CONPOTHUBRIIEHHUS.

3aBHCHMOCTE CONIPOTHBIIEHUS METAIIJIOB OT TEMITEPATYPBL.

[TpoBOAMMOCTE 3/IEKTPOIUTOB.

VcKkpoBoii pa3psi ¥ MPOBOJAUMOCTE BO3yXA.

OAHOCTOPOHHSS TPOBOAUMOCTE JUOIA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

H3yvenne cMEITaHHOTO COETMHEHHUS PE3UCTOPOB.

M3mepenre 3JMeKTPOABHKYIEH CHIIBI MCTOYHHMKA TOKa M €ro BHYTPEHHEro
COTIPOTHBIICHHS.

Hab6ronenue anekTpoiusa.

MexnpenmeTHbI€e CBSA3H

Hsyuenne xypca dusuku 6a3oBoro yposHs B 10 Kmacce OCYIIECTBISETCS C
YIE€TOM COZAEpKATEIbHBIX MEXIIPSAMETHEIX CBi3eH C KypcaMHd MaTeMaTHKH,
OMONOTHH, XUMHUH, TeOrpadun U TEXHOJIOTHH.

Meoicnpedmemnvie nonsamus, CBsI3aHHBIE ¢ H3YYEHHEM METOJOB HAYYHOIO
IIO3HAHUA: ABJICHHE, HAaydHBIH (aKT, THUIOTe3a, DU3WYECKas BEIHYMHa, 3aKOH,
TeopHsl, HabIIIOJIeHHE, IKCIIEPUMEHT, MOIeTUPOBaHKHEe, MOZIEIb, H3MEPEHHE.

Mamemamuxka: pelleHHe CHCTEMEBl YpaBHCHHH, JHHEHHas (yHKIHA,
napabona, runepdona, X rpa@UKM ¥ CBOMCTBA, TPUTOHOMETPUUIECKHE (YHKIIHH:
CHHYC, KOCHHYC, TAHI'®HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUIESCKOE TOXKIESCTBO,
BEKTOPEI U UX ITPOEKIIUH Ha OCH KOOPAMHAT, CIIOXKEHHE BEKTOPOB.

buonozua: MexaHuueckoe NBHKEHHE B JKHBOH mpupone, auddysusd, ocMmoc,
TEIIOOOMEH JKMBBEIX OPraHU3MOB (BHJIb! TEILIONEPENayH, TEIJIOBOE PaBHOBECHE),
3JIeKTpUUYeCKUe SBISHHSI B JKUBOH TIPUPOJIE.

Xumus: TUCKPETHOe CTpOeHUe BellleCTBa, CTpOeHHe aTOMOB M MOJIEKYII, MOJIb
BEI[eCTBA, MOJISpHas Macca, TeIUIOBble CBOMCTBA TBEPABIX TeJ, JKHUIKOCTEH H
ra3oB, 3JeKTpUUECKHe CBONWCTBA METAJUIOB, 3JIEKTPOIMTHYECKAs JIUCCOIUAITUS,
rajbBaHUKA.

TI'ecepaghus: BIRXXHOCTB BO3TyXa, BETPHI, 0apoMeTp, TEpMOMETP.



Texnonoeua: npeobpa3oBaHue IABHKEHHH C HCIIONB30BAHUEM MEXaHU3MOB,
Y4€T TpeHHs B TeXHHKe, TOMUIMIIHUKY, HCIIOJL30BAaHWE 3aKOHA COXpPaHEHHs
MMITyTbCca B TEXHHKE (pakera, BOJOMET M JApYrde), IBUTaTelb BHYTPEHHETO
Cropanus, raposas TypOHHa, OLITOBOH XOIOMUIBHKK, KOHAALMOHED, TEXHOIOTHH
IIOJyYeHUs] COBPEMEHHBIX MaTepHalloB, B TOM HHCIEe HAHOMATEPHAIOB, H
HAaHOTEXHOJIOTHH, JJEKTPOCTATHYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTpYHHBIA IPHHTED, 2JIEKTPOHAarpeBaTelIbHbIe prOopEI,
3JIEKTPOOCBETUTEIILHEIE IIPUOOPHI, TATEBAHUKA.

11 KIIACC
Pasnen 4. dnekTpoanHaMHuKa

Tema 3. Maznumroe noje. INeKMpPoMazZHUMHAA UHOYKUUSL

IlocTtosiHHeple  MarHUTBL. — B3auMome#cTBHE  MOCTOSHHBIX  MarHWTOB.
MarnutHoe mnone. BexTop MarHUTHOW WHIYKIMH. [IpUMHIMII CyIEpIO3UINHI
MarHdTHBIX IojeH. JInHuM MarHuTHOW WHIyKIwH. KapTWHa ITUHWA MarHATHOM
HHIYKIMH I10JIs [I0OCTOSTHHBIX MAarHUTOB.

MaruutHoe 1moje IpPOBOJHMKA C TOKOM. KapTWHa NOWHHM HHIYKIHH
MarHuTHOIO IOJIA [UIMHHOIO MPSAMOrO IIPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOIHKKA, KaTyIIKH ¢ TokoM. OmnbIT Dpctena. BzanmoeicTBHE MPOBOIHMUKOB ¢
TOKOM.

Cuna Amnepa, e€ MOIyJ1b U HalpaBiIcHHE,

Cuna Jlopenna, e€ MoJlylb 1 HampaBieHHe. J[BUKeHHE 3apsKeHHOM YaCTHLIE]
B OTHOPOIHOM MarHuTHOM I1oie. Pabora cunel Jlopenna.

SlBjieHUe O3JIeKTPOMArHUTHOH MHAYKOWH. [IoTOK BeKTOpa MAarHHTHON
WHIYKIUHA. OJIEKTPOJBHMKYINAS CHJIA HHIYKUWH. 3aKOH 3JIeKTPOMAarHUTHOH
HHIYKLIUA Dapajes.

Buxpesoe snexkrpuadeckoe Ione. ONEKTPOABHKYIIAs CHIa HHIYKIHH B
IIPOBOJHUKE, IBUKYILEMCS IIOCTYIIATEIbHO B OQHOPOIHOM MArHUTHOM IIOJIE.

ITpaBuino JleHua.

WuaykTHBHOCTE.  SIBIeHME CaMOMHIYKLIMU. DIeKTPOABMKYIIAsS CHIa
CaMOWHITYKITUH.

DHEeprus MarHWTHOTO TTOJISI KATYIIIKA C TOKOM.

DIIeKTpOMarHUTHOE TI0JIE.

Texnudeckue ycTpodicTBA M IPAKTUYECKOE TNPHMEHEHHE: ITOCTOSIHHBIE
MarHuThl, 3JIECKTPOMAarHWUTBI, 3JIEKTPOJIBUIaTellb, YCKOPHUTENW 3JIeMEHTapHBIX
4aCTHLl, MHyKLUXOHHAs [1eYb.

Llemorcmpayuu

OnelT Opcrena.

OTKIOHEHHE YITEKTPOHHOTO MyYKa MarHATHBIM ITOJIEM.

JIMHMYM MHAYKIIMKA MarHUTHOTO TIOJIA.



B3saumoyieiicTBre JBYX NPOBOAHHKOB ¢ TOKOM.

Cuna Amnepa.

HelictBre cuiiel JIopeHIla Ha HOHBI SNIEKTPOJIHUTA.

SIBeHrE 371eKTPOMarHUTHON UHTYKIIHH.

IIpaBuio Jlenna.

3aBUCHMOCTb 3JIEKTPOABUKYILEH CUITBl UHIYKIHKM OT CKOPOCTU H3MEHEHMS
MAarHMTHOTO ITOTOKA.

SIBieHNe CaMOMHIYKIIUH.

Vuenuueckuti sxcnepumenm, nabopamopHhsie pabomvl

M3yueHnre MarHUTHOTO MOJS KaTYIIKH ¢ TOKOM.

HcceeioBanue neiicTBAS IOCTOSIHHOI'O MATHUTA HA PAMKY C TOKOM.

HccnegoBanue sIBIeHUs 31I€KTPOMArHUTHOM UHIYKLIMH.

Paznen 5. Kosie6aHus u BOTHBI

Tema 1. Mexanuueckue u 31eKmpoMAazHUMHbIE KOICOAH U

KonebarensHas  cucrema. CBOOOIHBIE  MeXaHWJeCKHe  KOJeOaHWUs.
I'apmonuueckue konebanusi. Ilepuos, gacrora, ammiautyna u ¢dasa xonebanumii.
IMpyxunnell MasTHUK. MaremMaTu4ecKuil MasTHHK. YpaBHEHWE FapMOHHYECKUX
xosebanuii. [IpeBpamienue sHepruy pu rapMOHMYECKUX KOJTEeOaHUSIX.

Konebarenpnsiii kouTyp. CBOOOIHBIE 3IEKTPOMArHUTHEIE KOjeOaHus B
HaeanbHOM KoneOaTenbHOM KOHTYpE. AHAJIOTHUS MEXAy MEXaHWIeCKUMH |
3NeKTpOMarHuTHbBIME KoneOanusaMu. @Popmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'WH B UeaIbHOM Koje0aTeIbHOM KOHTYPE.

IIpencrasnenue o 3aTyxaronmmx koneOaHusx. BeHyKIeHHbIE MEXaHHYCCKHE
xonebanus. Pezonanc. Beiny®aeHHBIE 37€KTPOMArHUTHBIE KOeOaHMsl.

ITlepemennriii  Tok. CHHycOMIOANBHBIMN IEpeMEHHbIM TOK. MOMIHOCTD
IIEPEMEHHOI0 TOKa. AMIUTUTYZHOE W JEHCTBYIOIEEC 3HAYCHHE CHJIBI TOKA H
HaNpPsKeHUA. .

Tpanchopmarop. [lponssoncTso, mepemada u mMoTpebIcHHE dJIEKTPHYECKON
DHEPruH. JKOJIOrMYeCKHe PUCKH TIPH MPOU3BOACTBE deKTpodHepruu. Kymprypa
HCIIOJIE30BaHUA DIIEKTPOIHEPIriuy B IIOBCEIHEBHOM JKU3HH.

Texnuueckye ycTpoHCTBA M MpaKkTHUECKOe IIPUMEHEHHE: JJICKTPUUSCKUH
3BOHOK, I'€HepaTop IepeMeHHOT0 TOKa, IMHUH 3JeKTpornepeaay.

Lemonempayuu ;

Hccnenosanue napamerpoB KkoJsieOarenbHOM CHUCTeMbl (IPYXKWHHBIM WM
MaTeMaTUUeCKUi MasTHHK).

Hab6moienue 3atyxaomux konebaHui.

Hccnenopanue CBOMCTB BEIHYKIEHHBIX KOJIeOaHHW.

Habmonenue pezoHanca.

CBo6o1HBIE AIEKTPOMATrHUTHEIE KOTeOaHuA.



OcuuiiorpaMMsl (3aBUCHMOCTH CHITBI TOKa M HAaIPsDKEHUS OT BPEeMEHH) AL
BJIeKTPOMArHUTHBIX KoJleOaHuH.

Pesonanc mnpe mocnefoBarebHOM COSAHMHEHHHM pE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH U KOHJIgHcaTopa.

Mopens TUHUH 3IIeKTpoIepe1ayy.

Yuenuueckuil sxcnepumenm, nabopamoptivle pabomul

Hccnenosanue 3aBUCUMOCTH MEPHOJAa MaJbIX KoyeDaHMI rpy3a Ha HUTH OT
JUIMHBI HUTH | MAacCHl Ipy3a.

McenenoBanue IEpeMEHHOr0 TOKa B IeNM M3 [IOCJIEJOBATENLHO
COeIMHEHHBIX KOH/IEHCATOPa, KaTYIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpOMAZH UMHbLE 80JIHbI

MexaHn4eckue BOJIHBI, YCIOBHS pacrnpocrpanenus. llepuon. Ckopocts
pacnpoCTpaHeHuss M [UIMHA BOJIHBL Ilomepednsie M IIPOJONBHEIE BOJHEL
WnTteppepennus 1 gudpakims MeXaHHIeCKIX BOJH.

3Byk. CxopocTs 3ByKa. I poMKOCTE 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHbIe BOJHBL. YCIOBHS WU3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
Bzanmuas opuenTamms BekTopoB E, B, V B anekTpomarauTHO#M BomHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKE€HHE, NPEIOMIICHHUE, [T0JApr3aus, 1udpakius,
uHTepdepentus. CKOpOCTh 3NEKTPOMArHUTHBIX BOJIH.

[ITxana anexkTpoMarHUTHBIX BOJIH. [IpuMeHeHne 3J1€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIB pagroCcBA3N U TeleBUaeHUA. Paruonokarus.

DNeKTPOMarHUTHOE 3arpA3HEHUE OKPYKAIOIICH CPEIbl.

TexHuueckne ycTpoiicTBa W MNPAKTHYECKOE MPUMEHEHHE: My3bIKaJIbHBIE
WHCTPYMEHTBI, YJIbTPa3ByKoBasg [IHMAarHOCTHMKA B TEXHHKE W MEIWIMHE, pazap,
paIHOIpPHEMHHEK, TSNIEBU30D, aHTeHHa, Tenehon, CBY-meys.

Hemoncmpayuu

O06pazoBaHHe U paclipocTpaHeHUe MTOIIePeYHBIX U [IPOJOIBEHEIX BOJIH.

Konebmiomeecs Teno Kak HCTOYHHK 3ByKa.

Habmonenue oTpaykeHHs U NPeJIOMICHHA MEXaHUYECKHUX BOJIH.

Habmoznenne untephepeHIHH | JUbpaKkMy MeXaHHIeCKHUX BOJIH.

3BYKOBOH pe30HaHC.

Halmonenue cBS3W IPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYJOH H
YacTOTOH KoJleGaHuH.

HccneoBanue  CBOWCTB — 3JIEKTPOMAarHUTHBEIX ~ BOJH: OTpakeHue,
IIpesIoMJIeHNe, OSIpU3anus, JU(paKius, HHTephepeHI s

Tema 3. Onmuka

I'eomeTpuueckass onTtuka. [IpsMonWHEWHOE paclpoCTpaHEeHUE CBeTa B
onHOopoaHOU cpene. JIyu cBeta. To4eUHBIA HCTOYHHUK CBETA.



OtpaxeHue cBeTa. 3aKOHBI oTpakeHHs cBeTa. [locTpoenne U300paKeHuii B
ILJIOCKOM 3€pKale.

[IpemomiieHue cBeTa. 3aKOHbI IIpeJIoMIIeHHs cBeTa. ADCOITIOTHBIN I10Ka3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHHe. [IpefenbHEBIN Yrojl MOJHOIO
BHYTPEHHET0 OTPa’KeHU.

Hucnepcus ceera. CroxHslit cocTas Oenoro ceera. L{ger.

Cobuparomie ¥ pacceMBarollyde JIMH3bL ToHKas JuH3a. @OKyCHOE
paccTosHMe U ONTHYECKas cuia TOHKOW nuH3bl. IlocTpoeHue uzobpaxkeHuil B
COOUpaIOIIUX U pacceuBarolIUX JiIMH3aX. DopMysa TOHKOMN JIMH3BL Y BEIUYeHUE,
JTaBaeMoe JIMH30H,

IIpenensl MPUMEHUMOCTH FEOMETPUYECKOM ONTHUKH.

BonHoras omntuka. HMuTepgpepenuus cera. KorepeHTHble MWCTOYHMKHY.
YcnoBuss HaOMIOOeHWS MakKCHMyMOB M MMHMMYMOB B HHTep(epeHIMOHHOM
KapTHUHE OT IABYX CUH(Aa3HBIX KOIePEHTHBIX UCTOYHUKOB.

Jubpakuus cBera. JubpakuuoHHas pemérka. YcioBue HaOIONEHNA
IIAaBHBIX MaKCHMyMOB [IpM [aJ€HWM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(QPaKIHOHHYIO PELIETKY.

Ilonspnzanwms ceera.

TexHudeckue YCTpoMCTBA M IPAaKTHYECKOE NPUMEHEHHWE: OYKH, JIyIa,
(doToannapar, MNPOESKUWOHHBIM amnmnapar, MHKPOCKOII, TEJIECKOIl, BOJOKOHHAsA
OITHKa, Tu(paKIoHHAas PeETKA, TOIAPOUIL.

Jlemoncmpayuu

[IpaMonuHeHOe pacHpOCTpPaHEHHE, OTPAKEHHUE M IIPEJIOMJICHHE CBETA.
Onruyeckue mpuOOpPEI.

Ilonnoe BHyTpeHHEE oTpaxkeHue. Moienb cBeToBoAA.

Hccnenosanre cBOMCTB H300pakeHUN B THH3AX.

Mogaenn MUKPOCKOIIa, TEIIeCKOoIIa.

Habmonenne naTepdepeHIIUN CBETA.

Habmopnenue 1udpakiuy cBeTa.

Habmonenne gucriepcuy caera.

[loyueHue crieKTpa ¢ ITIOMOILIBIO IIPH3MBEL.

TTomy4yenue criekTpa ¢ IIOMOIMIBIO JU(PpaKIMOHHON PEIIETKH.

Ha6nronenue nonsipuzaliiy cBeTa.

Yuernuueckuil sxcnepumenm, nabopamopHere pabombl

M3mepeHne nokas3aTels IIpeJIoOMIIeH s CTEKIA.

WccnemoBanue CBOMCTB H300payKeHUH B THH3aX.

HaGmronenue 1ucriepcuy CBera.

Paznen 6. OcHOBBI cienIUAJILHONH TEOPHH OTHOCHTEJIBHOCTH



I'panuupel  OPUMEHHMOCTH — KiaccuueckodM — mMexanuku.  Ilocrynatsr
CIELMALHOM TEOpPUHM OTHOCHUTENLHOCTH: HMHBAPHAHTHOCTE MOIYJS CKOPOCTH
CBETa B BaKyyMe, IIPUHIIUI OTHOCUTEIBHOCTH JHHINTeHHA.,

OTHOCHTENBHOCTE OJTHOBPEMEHHOCTH. 3aMe/l/IeHHe BPEMEHH U COKpAllleHHe
JUTAHEL.

DOHeprusi ¥ UMITYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsI3b MaccChl C 3HEprueil 1 UMIYILCOM PEISITUBUCTCKOM YaCTHIIbl. JHEPrus
IIOKO4.

Pa3zpnen 7. KBantoBasi pusuka

Tema 1. dnemenmpl K6AHMOBO U ONMUKU

®otonsl. opmyna [Inanka cBS3U S3HEPTUU (POTOHA C ero YacTOTOM. JHeprus
U UMITYJIbC ()OTOHA.

OtkpeiTHe U uccienoBadue Gporoadpdexta. OubiTel A. I'. CToneToBa. 3aKOHBI
dortosddexra. YpaBHeHrne DiHIITeNHA 118 QoTtoadpexra. «KpacHas rpaHuma»
doTosrddexTa.

Jasnenue ceera. OnbiTel [1. H. JleGenera.

Xumudeckoe IeHCTBUE CBETA.

Texaudyeckue yCTpoOHCTBA W MPaKTUYECKOE TpPUMEHEHHWE: (OTOIJIEMEHT,
GoTojlaTunK, coHeyHas H6arapes, CBETOUO/I.

Ilemoncmpayuu

®oroaddexT Ha yCTaHOBKE C MUHKOBOH TIaCTHHOH.

HccrnenoBanre 3akoHOB BHENTHEro GoToaddekra.

Ceeronuon.

Conraevnas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmbiTer Pesepdopra mo paccesHHIO o -4acTHIL
[Inaneraprass mojenb aroma. [locrynarer bopa. M3nydenuwe u mornolieHue
(hOTOHOB TIpH Tepexofe aToMa ¢ ONHOIO YpPOBHSA JHEprHH Ha Jpyrod. Buier
criekTpoB. CriekTp ypoBHeM SHepTUH aToMa BOAOPOa.

Bonnosele cBoiicTBa yacTull. BoaHel ge bpoilia. KoprryckynsspHo-BOIHOBOR
JTy aTH3M.

CrioHTaHHOE U BBEIHYXACHHOE U3JIyUEHHE.

Texnuyeckue ycTpoiicTBA U IIPAKTHUECKOE IPHUMEHEHHE: CIIEKTPaIbHEIA
aHaJIU3 (CIEKTPOCKOIT), 1a3ep, KBAHTOBBIA KOMIIBIOTED.

JHemoncmpayuu

Mogens oneita Pezepdopaa.

OmnpeneneHue ATUHBL BOJIHEI JIazepa.

Habmronenue TMHEHYATRIX CITEKTPOB U3TYUEHUS.

Jlazep.



Yuenuuecxuu sxenepumenm, nabopamopruvie pabomoi

Habnionenne THHEHYATOrO CIIEKTPA.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTEI, JI0Ka3bIBAIOIHE CJIOKHOCTh CTpoeHHs sapa. OTKpeITHE
paguoaktuBHocTH.  OmbiTel  Pesepdoprma 1mo  ompeaeneHH0  cocTaBa
pazuoakTuBHOro wuznydenus. CpoiicTBa anb(a-, OeTa-, ramMma-U3IydeHHUs.
BiusiHue paJMOaKTUBHOCTH Ha KMBBIE OPraHU3MBI.

OrtkpeiTie mpoToHa ¥ HeuTpoHa. HykinonHas mopmens sigpa IeiizenGepra—
MBaneHnko. 3apsj sapa. MaccoBoe 4uCI0 4apa. M30Tombl.

Anbda-pacman. OJNeKTPOHHBIH W TO3UTPOHHBIM Oera-pacman. Iamma-
U3JIy4eHue. 3aKOH PaZli0aKTHBHOIO paclaza.

DHeprus CBsI3U HYKJIOHOB B Azpe. AnepHsle cuisbl. JledekT Maccsl sapa.

SlpepHsle peakuuu. JleJeHre U CAHTE3 S7ep.

SAnepusiii peaktop. TepmosimepHbiii cuHTe3. IIpoGreMsbl, U IEepPCIIEKTHBEI
SIEPHOM SHEPreTUKHU. DKOINOTHUECKHE ACTIEKTHI AAEPHON SHEPreTHUKHU.

DneMeHTapHbIe YacTULEL. OTKPEITHE TO3UTPOHA.

MeToas! HaOMIOEHNS. U PETUCTPALIMA 3NeMEHTAPHBIX YaCTHLL.

@yHIaMeHTallbHble B3auMOo/ieicTBrs. EAMHCTBO (DHM3U4ecKOl KapTUHBI MUPA.

TexHuueckue ycTpoiicTBa U NpakTUYECKOE NPUMEHEHHUE: TO3UMETpP, Kamepa
Bunbscona, snepHbI peakTop, aroMmHasi bom0a.

Lemoncmpayuu

CyéTuMK HOHU3UPYIOIIMX YacTHII.

Yuenuueckuit sxcnepumenm, nabopamopmwvie pabomoi

HccnenoBanme TPeKOB 9acTHIL (IO TOTOBBIM (hoTOrpadusim).

Pa3gen 8. DiemMeHTHI acTPOHOMHH H acTpodH3IUKH

OTarbl pa3BUTHA acTPOHOMHUH. [ [prKianHoe 1 MEPOBO33PEHIECKOE 3HAYCHUE
aCTPOHOMHUH.

Bupn 3BésmHoro Heba. Co3Be3gmsa, spKue 3BE31bI, IUIaHETHl, UX BUIUMOE
IBHIKCHHE.

Conuevnas cucrema.

Comune. Commeunass akTuBHOCTE. Mcrounuk sHeprum ConHua u 3BE3Z.
3BE37bI, X OCHOBHBIE XapaKTEpHUCTHKHU. JlHarpamma «CIEeKTpalIbHBIH KIacc —
CBETUMOCTE». 3BE3[bl T[TIaBHOW IIOCIIE/I0BATEIIEHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTE» [JIs 3BE3J] [VIaBHOM IIOCIEAOBAaTEILHOCTH. BHyTpeHHee CTpoeHue
38E31. CoBpeMeHHBIE MPe/ICTABIIEHUS] O NPOUCXOXKASHUH U 3Bomonud ColHIa u
3BE3/1. DTarlbl XKU3HHU 3BE3],.

Mneunsit [lyts — Hama I'anaktuka. IlonoxeHde u nBuxkeHue ConHIa B
["amaxTrke. TUNBI ranakTuk. PaguoranakTuKyA ¥ KBazapsl. YEpHEIE ABIPhI B s/pax
rajlaKkTHK.



Bcenennas. Pacumpenue Beenennoil. 3axon Xa66ma. Pasberanue ranaktuk.
Teopus bossioro B3psiBa. PenmukToBoe U3aydyeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

HepeménHsie npo0ieMbl aCTPOHOMHUH.

Yuenuueciue nabaooenus

HaGmronenys HeBOOPYKEHHBIM TJIa30M C HCIIOIB30BAHMEM KOMITBIOTEPHEIX
PUITOKEHUH IS OIpEeeNIeHrs ITOJIOKEHNs] HEOeCHBIX 0OBEKTOB Ha KOHKPETHYIO
[iaTy: OCHOBHEIE co3Be3/1us CeBepHOro MOMyILIapus U SpKUe 3BE3JIEI.

Ha6mronenns B Teneckomn Jlyssl, manet, Mieuroro [TyTn.

O6o06maromee noBTOpeH"e

Pons Qu3uku U acTpoHOMHM B HSKOHOMHUYECKOH, TEXHOJOIHUECKOH,
COLIMAIBLHOM ¥ 3THUECKOM cepax AesTeNbHOCTH Yel0OBeKa, poib U MECTO (PU3HKH
1 aCTPOHOMMM B COBPEMEHHOM HAyYHOM KapTUHE MHUpA, POJIEb (PU3UYECKON TEOPUH
B (OpPMHUPOBaHMH TNPpEACTAaBIeHUM O (PU3MUeCKOd KapTHHE MHpa, MEeCTOo
(pusnueckoit KapTUHEI MUpa B O0IIEM psIy COBPEMEHHEIX eCTECTBEHHO-HAYUHBIX
NPEeJICTaBIEHHH O IPUpOJIE.

MesxnpeaMeTHbIe CBA3H

Usyuenne xypca ¢usnku G6azoBoro yposHs B 11 Kiacce oCylecTBISETCS C
y4ETOM COJIEp)KATEIbHBIX MEXKIIPEJIMETHBIX CBS3€d C KypcaMu MaTeMaTuKH,
Ouostoruu, Xumun, reorpadru ¥ TEXHOIOTHH.

Mesicnpeomemuole noHamiisl, CBs3aHHbIE C M3YYEHHWEM METOJOB HAYYHOIO
[IO3HAHUA: SABJCHUHE, HAy4YHBIM (axT, rurnoresa, Gusnyeckas BEeTUIWHA, 3aKOH,
TEOpHs, HabIIOIeHNE, IKCIIEPUMEHT, MOJACIMPOBaHNE, MOIEIb, U3MEPEHHE.

Mamemamuxa: peumieHHe CHCTEMBl ypaBHEHHH, TPUTOHOMETPUUECKUE
GyHKIMHU: CHHYC, KOCHHYC, TAHI'CHC, KOTAHIeHC, OCHOBHOE TPHTOHOMETPHYECKOE
TOXJECTBO, BEKTOPbl M HMX IPOEKIMH HAa OCH KOOpPAMHAT, CJIOKEHHUE BEKTOPOB,
[IPOM3BOJHBIE JIIEMEHTApHEIX (GOYHKIMH, NpPU3HAKA TMOA00HS TPEYrodbHHKOB,
oIpeielIeHUe IUIOIIAAN IITOCKUX GUryp u o0séma Te.

Buonozua: SIEKTpUYECKUE SBICHHSA B KUBOM mpupone, KojebaTelbHble
JBHJKEHHS B JKUBOM IPHPOJAE, ONITHYECKHE ABICHUA B XKMBOHW NPHPOJAE, ASHCTBHE
pajialiiy Ha JKUBble OPTaHU3MEL

Xumus: cTpoeHHe aTOMOB M MOJIEKYJI, KPUCTAIIHUECKas CTPYKTYpa TBEPABIX
Tell, MEXaHW3MBl OO0pa30BaHUS KPUCTAUIMYECKOH PpEMIETKH, CHEeKTPaIbHbIHI
aHaIU3.

TI'eocpagpua: MarHWTHBIE TIONIOCAa 3eMIIM, 3aJIeKH MAarHUTHBIX PYA,
(poTochEMKA 3eMHOM TOBEPXHOCTH, peJICKa3aHue 3eMIIeTPSICeHUH.

Texnonozusn: TNUHMMA ODJIeKTpoIlepeaad, TIeHepaTop I[IepeMeHHOro0 TOKa,
3NEeKTPOJBUTaTeNb, HHIYKIMOHHAS TeYb, pajnap, paivoNpHEMHUK, TelIeBHU30p,



aHTeHHa, TeinedoH, CBU-meub, TPOEKLMOHHBIM AarmapaT, BOJIOKOHHASI OIITHKa,
coJIHeyHad OaTtapes.

IVNIAHUPYEMBIE PE3VYJIbTATBlI OCBOEHHA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHN S
OcBoenue yuebHOro mnpenmera «®Du3uka» Ha ypoBHE CpelHero obmiero
oOpazoBanus (6a30BBI YpOBEHB) JODKHO OOECHEUUTh JOCTHKEHHE CIETYIOIINX
JTMYHOCTHBIX, METANPeIMETHBIX U MPeIMETHBIX 00pa30BaTeNbHEIX Pe3ynbTaToB.

JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHEIE pe3yabTaThl OCROEHUS y4eOHOro npeamera « Ou3nuKay JOIKHbI
OTpakaTh TOTOBHOCTh ¥ CIOCOOHOCTH OOy4aromMxcss pPYKOBOICTBOBATHCA
c(OpPMUPOBAHHON BHYTPEHHEN TMO3MI[MEA JITUYHOCTH, CHCTEMOMN I[IEHHOCTHBIX
OpMEHTAalW{, TO3UTHBHBIX  BHYTPEHHHUX  YOEXK/IEHWHM, COOTBETCTBYHOIIMX
TPaIUIMOHHBIM IIEHHOCTAM DPOCCHMCKOTO 0OIecTBa, pacHIMpPeHKE >XU3HEHHOTO
OIIbITa M OIBITA JEATEeIbHOCTH B [IPOLECCE pealn3allii OCHOBHEBIX HallpaBIICHUH
BOCIIMUTATEJIEHOM IEATEINBHOCTH, B TOM YHUCII€ B YaCTH:

1) rpamaaHcKoOro BOCIMTAHHUA:

c(hOPMHUPOBAHHOCTE IPAKIAHCKON TTO3UIIMK 00y4aroIerocs Kak akTHBHOIO H
OTBETCTBEHHOTO 4YIeHa poccuiickoro obmecTsa;

IPUHATHE TPAJMULUOHHBIX  OOIIEYEIOBEYECKUX TyMaHHUCTHYECKHX H
JIEMOKPAaTHIECKHMX LIEHHOCTEM;

IFOTOBHOCTh BECTH COBMECTHYIO NEATENBLHOCTHL B HHTEpECax IPaXXAaHCKOro
obmrecTBa, y4acTBOBAThH B CaMOYIIPaBICHUU B 00pa30BaTeIbHON OpraHU3aIHH;

YMeHHe B3aUMOZEeMCTBOBATL C COLUAIBLHBIMH HHCTHTYTAMH B COOTBETCTBHH C
UX QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTE K 'YMaHUTAPHON U BOJIOHTEPCKOH IeATEIIBHOCTH,

2) NaTPHOTHYECKOI'0 BOCIIHTAHHS:

c(OpMHUPOBAHHOCTH POCCHUCKOU IPaXKIaHCKOM UJIeHTUYHOCTH,
[1aTPUOTU3MA;

I[EHHOCTHO® OTHOIIEeHHEe K TIOCYAapCTBEHHLIM CHMBOJIAM, JOCTHXXEHUSIM
POCCUMCKUX yUEHEIX B 001aCTU (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

Cc(OpPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUYECKOT'O [10BEIEHMS;

CIIOCOOHOCTh OIEHWBATh CHUTYALUMK0 W INPUHUMATH OCO3HAHHBIE pEIleHHS,
OPUEHTHUPYSICh Ha MOpPaJIbHO-HPAaBCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM 4YHCIIE B
JIesITeIBHOCTH Y4E€HOI0;

OCO3HaHWeE JIATHOTO BK/Iaa B MOCTPOSHHUE YCTOWYUBOro Oy IyIIero;

4) 3CTETHYECKOT0 BOCIIHTAHHSA:



3CTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOHYas 3CTETUKY HAYYHOT'O TBOPYECTBA,
npucyuero Gu3nYecKoi HayKe;

S) TpyaoBOro BOCIHHTAHHSA

MHTEpPEC K pa3lMuHBIM cepaM NpPO(EecCHOHATLHON AEATeNbHOCTH, B TOM
YHUCIe CBI3aHHBIM C PU3UKON U TEXHUKOH, yMEHHE COBEPIIATH OCO3HAHHEIN BEIOOD
Oynayiel npogeccuy U peau30BLIBATE COOCTBEHHBIE KU3HEHHBIE TUIAHEI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO W caMO0Opa30BaHUIO B 00JaCTH
(U3UKYU HA NPOTAKEHUH BCEH XKU3HH;

6) 5K0/10rHYecKoro BOCIIHTAHHUS:

c(OPMHPOBAHHOCTE SKOJIOTHUYECKOHW KYJIBTYpPbl, OCO3HAaHUE TIJIOOAIBHOIO
XapakTepa 3KOJIOTUYECKUX IIpodIIeM;

IUTaHUPOBAaHUE U OCYILeCTBIEHUE NeMCTBUA B OKpY XKalOIlel cpelie Ha OCHOBE
3HAHUS [eJlel YCTOWYMBOTO Pa3BUTHsl YEIIOBEUECTBa,;

paciidpeHye OIbITa [esTeIbHOCTH 5SKOJIOIMYECKOW HalpaBIeHHOCTH Ha
OCHOBe UMEIOIUXCS 3HaHUN 10 PU3NKE;

7) HeHHOCTH HAYYHOI0 MO3HAHMS':

c(OpPMHAPOBAHHOCTh MMUPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA QU3NIECKOHN HAYKH;

OCO3HaHHE LEHHOCTU HAydyHON JEATEIbHOCTH, TOTOBHOCTH B IPOIECCE
W3YYeHUS  (QHU3WKH  OCYIIECTBJIATH  IIPOEKTHYH0O W  HCCIIEN0BATEIbCKYIO
JIeATEIbHOCTh HHAUBUYalIbHO U B IPYTIIIE.

METAIIPEAMETHBIE PE3YJBbTATbBI
IlozHaBaTe/bHbIe YHHBEePCAJbHbIe Y4eOHbIe JeHCTBHS
ba3zoBble joruyeckne AeHCTBHA:
CaMOCTOATENEHO  (OpMYNHUpOBAaTE W aKTyalu3UupoBaTk  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpeNleNIITh LeIH JAeATelBHOCTH, 3afaBaTh IapaMeTPhl M KPHUTEPHH HX
TIOCTHXKEHHUS
BBISIBIISITH ~ 328KOHOMEPHOCTU M IPOTUBOPEYHMS B  paccMaTpUBAEMEIX
(GU3UUECKUX SIBIICHUIX;
paspabaTeiBaTh IUIaH perleHus mpoOiaeMel ¢ ydyETOM aHajgu3a MMEHOIIMXCS
MaTepuanbHBIX U HEMATEPUaIbHbIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B IESTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
I[€JISIM, OLIEHHBATh PUCKU IOCIIENCTBUM JEATENBHOCTH;
KOOD/IMHAPOBAaTh M  BBIIOJHATH paboTy B  YCIOBHSX  peallbHOTO,
BUPTYAIBHOI0 ¥ KOMOMHAPOBAHHOTO B3aUMOCHCTBHS;
pa3BUBaTh KPEATUBHOE MBIILJICHHE [TPU PEIICHAH KU3HEHHBIX IPOOIeM.
basoBble Hecie0BaTe/IbCKHE ACHCTBHA !



BIQ/IETh HAYyYHOH TEPMHHOJIOIMEH, KIIOYEeBBIMH TOHSATHSAMU U METOAaMH
(GH3HYecKol HayKH;

BJIaJeTh HaBBIKAMH Y4eOHO-HCCIeN0BATeILCKON U IIPOSKTHOH AeATENEHOCTH
B 00MacTH (HU3UKH, CIOCOOHOCTEIO H TOTOBHOCTEIO K CAMOCTOATEIBHOMY MOHUCKY
METOOOB pPEIISHHA 3alad (pI/IBI/I‘{eCKDI“O COoZleprKaHusd, TIIPHMEHEHHUIO Pa3jIndHBIX
METOJOB ITO3HAHH,

BJIaJCTE BHIOAMH JAEATCIBHOCTH IO IIOJYYCHHHO HOBOT'O 3HAHHA, €I0
HHTEpIIpEeTALlMM, [Peodpa3OBaHMi0 M I[PUMEHEHUI0 B pPasIHuHbIX y4eOHBIX
CUTYaLIUIX, B TOM UHCJIe IIPU CO3TaHUH YUeOHBIX IIPOEKTOB B 00J1acTU (DUBKKH;

BBIABJIATE IIPHYHUHHO-CIICOICTBCHHBIC CBA3SH H aKTYAJIH3HPOBATE 3a1dayy,
BLIIBUTATL TUIIOTE3y €€ pelleHHs, HaXOJUTh apryMeHTHl [l JOKa3aTesIbCTBA
CBOUX YTBEPKAEHUH, 3a1aBaTh [TapaMeTPEI U KPUTEPUHU peIleHN,

AHAJIM3HpOBAaTE IIOIYYECHHBIE B XOJ€ PCIICHHA 3adadd pe3yJibTaThl,
KPUTHYCCKHA OLOCHUBATL UX NOCTOBEPHOCTDL, ITPOTHO3UPOBATE H3IMEHECHHC B HOBEIX
YCIIOBUSIX,

CTaBUTb M (OPMYIUPOBATH COOCTBEHHBIE 33Ja4yd B 00Opa3oBaTeNbHOM
JeATEIIEHOCTHA, B TOM HUCIIE TTPH U3YUEHUH CIJHBHKH;

JlaBaTh OUEHKY HOBBIM CUTYAllUAM, OLICHUBATH HpHOSpBTEHHbIﬁ OIIbIT;

YMETE TNEPEHOCUTH 3HaHWUA IO {bH3I/IK6 B MPAKTHHYECKYH) 00JracThb
HKHU3HEIeATEIIBHOCTH,

YMETh WHTEIPUPOBATH 3HAHUA U3 Pa3HBIX IIPeIMETHBIX 00acTel;

BBIIBATaTh HOBBIC MJCH, IPpeAjiararTb OpUI'HHAJIBHBIC ITOAX0AbI M PEIIICH A,

CTaBUATb l'IpOGJ'[CMbI H 3a1a4q¥, OJOITyCKaromye aJIbTEPHATHBHBIC PEIICHHAA.

PaGorta ¢ undopmanueii:

BIaOCThH HaBbIKaMH ITOJIYHCHHA HHd)OpMaIIHH CbHSH‘-IﬁCKOI‘O COICpPKaHMA M3
HCTOYHHKOB pPas3HbIX THUIIOB, CaMOCTOATCIIBHO OCYHIIECTBJIATH IIOHCK, aHallu3,
CHUCTEMaTH3aI[MI0 ¥ WHTEPIPETAlM0 WHQOPMAIUH pPa3lIudHBIX BHAOB H (opMm
IMpCOCTaBIICHHA,

OIICHHBATh JOCTOBEPHOCTH HHGOPMALINH;

HCIIOJIB30BATH CpeacTsa HHC}J OpMaIlTHOHHEBIX H KOMMYHHKallHOHHBIX
TEXHOJIOTHH B PEIICHHH KOIHHUTHBHBIX, KOMMYHHKATHBHBIX H OpraHU3allHOHHBIX
3a7a4 ¢ coOmomenueM TpeOOBaHMH SPrOHOMHKH, TEXHHKHA Oe30I1aCHOCTH,
THTHEHEl, pecypcocOepekeHus, TPAaBOBEIX H  OTHYECKUX HOpPM, HOPM
HHPOPMAaLMOHHON 0€30T1aCHOCTH,

CO3/1aBaTh TEKCTHl (PU3MYECKOTO COJIEpKaHHUS B pa3IHuYHBIX (opmarax c
y4ETOM HasHaueHUs HH()OpMAaIiH U Ie/IeBOH ayLLHTopHIi, BBIOMpAas ONTUMAIBLHYIO
(QOpMy IPEACTABIEHUS U BU3YaTH3AIIAH.

KoMMyHHUKaTHBHBIE YHHBepca/ibHble yyeOHble elicTBu:



OCYIIeCTBIATH OOIIeHHe Ha ypokaX (U3UKA W BO BHE-YPOUHOH
NIeSTelIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKM  KOHGJMKTHBIX CHTyallMH M CMAr4arh
KOH(JIMKTEL;

pa3BépHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHA C HCIIONb30BAaHHEM
SI3BIKOBEIX CPE/ICTB;

MOHUMATh M KCIONB30BATH NPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJIEHOM
paboTEl;

BHIOMPATh TEMATHKYy M METOJBl COBMECTHBIX ACHCTBHHM ¢ y4&TOM OOLIMX
WHTEPECOB U BO3SMOKHOCTE! KaKIOr'0 YIeHa KOJUIEKTHBA,

OpUHMMATE L€ COBMECTHOM  JeATEIbHOCTH, OpraHM30BLIBATE U
KOOPAVHUPOBaTh HEHCTBUA MO €€ [OCTHXKEHHIO: COCTaBjsTh IUIaH IEMCTBUH,
pacupeseNsTh pPONA C yY9€TOM MHEHHUM y4YacTHMKOB, OOCYX[JaTh pe3yJILTATHI
COBMECTHOM padOTHI;

OIIEHWBATH KaueCTBO CBOEro BKJIANa M KAXKAOIO0 yYacTHHKAa KOMAaHIBI B
o0 pe3yibIaT 110 pa3paboTaHHEIM KPUTEPUSIM;

mpeanaratb HOBblE IIPOEKTEl, OIEHMBATH MJEM C IO3ULUKH HOBHU3HBI,
OpPUTHHAJIBHOCTH, TPAKTUYECKOH 3HAUUMOCTH;

OCYIIECTBISATH IIO3UTUBHOE CTPATErMYECKOE IOBENEHHE B Pa3IMYHbIX
CHTYALUsIX, [IPOSBISITE TBOPYECTBO U BOOOpakeHue, OBITh HHUIMATHBHBIM.
Pery/isiTHBHbIe YHHUBepca/ibHble YueOHbIe AelicTBHS
Camoopranusanus:

CaMOCTOSTENBHO OCYIIECTBIIATh [TO3HABATENBHYIO AEATEIBHOCTh B 00IacTH
&M3MKKM M aCTPOHOMHH, BBIABISITH MPOONEMBI, CTaBUTh ¥ (DOPMYIHPOBATH
coOCTBEHHBIE 3a1a4y;

CaMOCTOSITEIbHO COCTaBJIATEH IIAH PEIIeHHs PacdE€THBIX M Kad9eCTBCHHBIX
3aj1a4, IUIaH BRIIOJHEHHS MPaKTHIEeCKON paboTEl ¢ y4€TOM HMEIOIIHXCA PeCypPCoB,
CcOOCTBEHHBIX BO3MOKHOCTEH M IIPSANOYTCHUN;

JlaBaTh OLCHKY HOBBIM CHUTYAaIlHsAM,

pacCIIUPATE PAMKH y4eOHOT0 IIpeaMeTa Ha OCHOBE THYHBIX IIPEIIOYTEHHH;

JleNaTh OCO3HAHHEIA BEIOOP, apryMeHTHpOBaTk ero, OparTk Ha cedd
OTBETCTBEHHOCTE 32 PEIleHHE;

OLIEHUBATE IPHOOPETEHHEIN OTIBIT;

CIIOCOOCTBOBATE (DOPMHPOBAHMIO W TIPOSBIEHUIO SPYAHUIUM B OOJACTH
GH3KKH, TIOCTOSHHO MOBLIIATE CBOH 00pa30BaTe/NLHEIA H KYIBTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, SMOLIHOHAJILHBIH HHTE/LJIeKT:

JIaBaTh OIIEHKY HOBBIM CUTYyallMsM, BHOCUTH KOPPEKTHMBEI B IESTEIbHOCTE,
OI[EHUBATH COOTBETCTBUE PE3YIIbTATOB IEIAM;



BIQJIETh  HaBbIKAMM  IIO3HaBAaTEeJIbHOM  pedrexcud Kak  OCO3HaHUA
COBEpIIAEMBIX [NEeHCTBHHA M MBICIUTENBHEIX IIPOLECCOB, MX pe3yJbTaTOB H
OCHOBaHUH,

HCIIONB30BaTh NPHUEMBI pe(IeKCUH Ui OLIEHKH CUTYall|H, BEIOOpa BEPHOI0
pelLueHus;

YMeTh OILIEHHBaTh PUCKM M CBOEBPEMEHHO IIPUHUMATh pelleHHs IO HX
CHWXEHHIO,

NPUHUMATE MOTHUBEI M apryMeHThl IPYruX [pH aHalWu3e pe3yJbTaToB
JIeSTeNbHOCTH,

NPUHUMATE ce0si, MOHUMas CBOU HEJOCTAaTKU U JOCTOMHCTBA;

IPUHUMATE MOTHBBEl ¥ apryMeHThl IPYTUX [PUd aHaIu3e pe3yIbTaTOR
JlesTeTbHOCTH,;

IIPU3HABaTh CBOE IPABO U IIPABO JPYTUX Ha ONIMOKH.

B mporecce AOCTIKEHUS JIMYHOCTHBIX Pe3yIbTaTOB OCBOEHHUS ITPOrPaMMBbI
mo ¢u3nuKe IS YPOBHS cpeaHero obmiero obpazoBaHust y o0ydarolmmxcs
COBEpIIEHCTBYETCS 3MOIIMOHATBHBIA UHTEJIEKT, pennojaraonmni
C(hOPMUPOBAHHOCT:

CaMOCO3HaHHs, BKIIIOYAIOIIET0 CITOCOOHOCTh MOHUMATh CBOE AMOLMOHAIIBHOE
COCTOSHWE, BAJIETh HAIIPABICHUS Pa3BUTHSA COOCTBEHHON 3MOIMOHAIBHON Cepsl,
OBITH YBEPEHHEIM B cele;

CaMOpEryJIMPOBaHUA, BKJIIOYAIONIET0 CaMOKOHTPOI/b, YMEHHE IIPHHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIIOCOOHOCTH aJalTUpOBaTbCA K
SMOLIMOHAIBHBIM M3MEHEHIAM 1 MPOSBIIATh THOKOCTH, OBITh OTKPHITEIM HOBOMY;

BHYTPEHHEN MOTHBALIMHU, BKJIIOYAIOMIEH CTPEMIICHHE K JOCTHUKCHHUIO LIEIH U
yCcIlexy, ONTHMH3M, HHHIMaTHBHOCTh, YMCHHE [CHCTBOBATH HCXOAs H3 CBOUX
BO3MOKHOCTEH;

HMIIATHH, BKIHOYAIOIIEH CII0COOHOCTE MOHUMATEL dMOLIMOHAIIBHOE COCTOSIHHE
IPYTHX, YYHTBIBATE €r0 IIPH OCYIIECTBICHHH OOIIEHMs, CIOCODHOCTE K
COYYBCTBHIO M CONEPEIKUBAHHUIO;

COLMANILHLIX HABLIKOB, BKIFOYAIOIIUX CIIOCOOHOCTE BEICTPAauBaTh OTHOILIEHHS
¢ APYTHMH JIFOAEMH, 32800 THTECS, ITPOSBIISITE HHTEPEC U paspellaTh KOHQIUKTEL.

INPEAMETHBIE PE3YJbTATbI
K xonmy obyuenus B 10 kiaacce mpeIMeTHbIe pe3ynpTaTel Ha 0Oa30BOM
YPOBHE [IOJIXKHBI OTPaKaTh CHOPMHUPOBAHHOCTE y 00y arOIUXCs YMEHHI:
NEMOHCTPAPOBATL HA IMpUMEpaxX POJb U MecTO (U3UKU B (GOPMUPOBAHUHU
COBpPEeMEHHOH HaydHOH KapTUHBI MHUpAa, B Pa3BUTHH COBPEMEHHOH TEXHWKH H
TEXHOJIOTHH, B MPaKTUYECKON e TeIbHOCTH JIFO/eH;



YYATBEIBATE TPaHUIEl TPUMEHEHHA HM3YyYCHHBIX (H3WYECKHX MOACCH:
MarepHaIbHasd TOYKa, HHepIHAIbHAA CHCTeMa 0TC4YEéTa, aOCOMOTHO TBEPIOE TEO0,
UICANIbHBIA a3, MOACIH CTPOCHUA a30B, )XHUIKOCTEH M TBEPABIX TEJ, TOYCHHBIA
DJIEKTPHYECKHHN 3aps/l IPH PEIICHUH HHU3MYECKAX 3a/1ad;

pacrno3HaBaTh (QU3HYCCKUES ABJICHHA (IIPOILIECChI) H 00BACHATh UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYIAPHO-KHHETHYECKOH TEOPHH CTPOCHHA BEIIECTBA H
OJIEKTPOAUHAMHUKHA: pPaBHOMEPHOE W  pPaBHOYCKOPEHHOE  MPAMOJHHEHHOE
OBIWKEHHWE, CBOOOOHOE IaASHHE TEJ, MOBIMKCHHE II0 OKPYXKHOCTH, HHEpLHs,
B3auMOJeHcTBHE Tell, AUDdy3ud, OpOYHOBCKOE ABHIKEHHE, CTPOSHHE JKUIKOCTEH
U TBEPIBIX TEJ, H3MEHeHNHe 00bEéMa Tell IIpH HarpeBaHUH (OXJIaXKIEHHUH ), TEIIJIOBOE
paBHOBECHE, UCIApeHue, KOHACHCALMS, IIIaBlIeHHe, KPUCTANIM3aLUsl, KUIIeHUE,
BJIGKHOCTEL BO3/IyX4, ITOBEIIIEHNE IaBJIEHUS ra3a MpU ero HarpeBaHUHU B 3aKPBITOM
cocyle, CBS3b MEXAy IlapamMeTpaMM COCTOSHHS rasa B H30Ipoleccax,
3JIEKTPU3AIUS TeJl, B3aUMOIeHCTBHE 3aps 0B,

OTHCHIBATh MEXaHWYeCKOe NBIKEHMEe, HUCIONB3YS (U3UYecKUe BEIUYUHBI:
KOOpJWHATa, MyTh, MEpeMellleHHe, CKOPOCTb, YCKOpEHHe, Macca Teja, CHIla,
UMITYJIbC Tella, KAHeTHYecKasl SHeprus, IOTeHIUalbHasd SHEpIvs, MeXaHH4YecKasd
pabora, MexaHWUecKas MOIIHOCTb, IIPH OINUCAHWM IIPABUJIBHO TPaKTOBAThH
GU3MYECKU CMBICI HCIIONB3YeMBIX BEIWYMH, MX O0O3HAUEHHd M eJIHHUIB,
HaxOIUTh (HOPMYJIBL, CBS3BIBAIOIIME NaHHYIO (DU3UUYECKYHO BEIMYUHY C IPYTHMHU
BEJINYMHAMUY,

ONUChIBATh W3YYEHHbIE TEIJIOBBIE CBOMCTBA Tl M TEILIOBBIE SIBICHHS,
WCIIONB3Ys (U3MYecKWe BEIMYWHBL JaBlIeHHE Ia3a, TeMIeparypa, CpenHssd
KMHETHUYECKasd IHEPIMsi Xa0THUHECKOr0o JIBMXKEHHS MOJIEKYJI, CpelHEKBaIpaTHYHas
CKOPOCTB MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTpPEHHss 3Heprus, pabora rasa,
KO3(QOHULIHMEHT TIOJNE3HOTO MAEMCTBUSA TEIUIOBOIO [BUTATelld; IIPHM ONKWCAHWUU
MPaBUJIBHO TPakTOBaTh GU3WYECKUH CMBICT HCIOJb3YEMBIX BEIHYHMH, HX
0003HaYeHNWsI M EIUHUIBI, HaXOJUTh (OPMYJBI, CBA3BIBAIOIINE [aHHYIO
(bHU3UYeCKyr0 BETHIHUHY C IPYTHMU BEIMIUHAM;

OIKMCBIBATh M3YYEHHBIC IIEKTPUIYESCKUE CBONCTBA BEIECTBA U SJIEKTPHIECCKHE
siBIieHHs (TIPOIECCHI), UCIIONb3YA (U3MYECKUEe BETMYHHBI: NEKTPHUCCKUN 3apsl,
3JEKTPHIECCKOE TI0NE, HANpPsHKEHHOCTD [10JI, [MOTCHIHAJ, PasHOCTDh IOTEHIHAIOB,
IpA OIMUCAHHH MPaBUIBHO TPAKTOBaTh (U3MYECKHH CMBICI HCIIONB3YEMEIX
BEJIMYHH, HX O0O3HA4YeHWs M EIUHHIBI, YKa3bIBaTh (OPMYINEI, CBS3BIBAIOLIHE
JaHHYIO GU3HYECKYIO BEIHUHHY ¢ APYTHMHU BeJTHUHHAMHE;

aHaIU3UpoBaTh (PH3HIECKHe TIPOLECCH M SBICHHUS, HCIOIB3YS (PU3UUECKUE
3aKOHBI M MPUHITUIEL: 3aKOH BceMupHoro tarorenus, I, II u III 3axonsr HeroToHa,
3aKOH COXpaHEHHs MeXaHWYeCKON OHeprud, 3aKOH COXPaHEeHMS UMIIYJIkCa,
OPUHIUIL CYNEpIO3UIMH CHJI, NMPHUHIMUII PABHONpPABHS HHEPUUANLHBEIX CHUCTEM



OTCYETa, MOICKYIIPHO-KHHETHIECKYI0 TEOPHIO CTPOSHHs BELIeCTBa, Ia30BBIC
3aKOHEI, CBA3b CPEeAHEH KHHETHYECKON dHEPrHH TEIJIOBOTO ABMKECHUA MOJEKYIH C
abCOFOTHON TeMIepaTypoi, NepBbld 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpaHEHHs
JNEKTPUYECKOro 3apsna, 3akoH Kynmowa, mpu 3TOM pasid4daTh CIOBECHYIO
(opMyTHPOBKY 3aKOHA, €0 MaTeMaTH4eCKOe BBIpaKCHHE W YCIIOBHs (IpaHUIIb,
00J1acTH) MPUMEHUMOCTH;

OOBACHATL OCHOBHBIE IPHHUMIIEI JSHCTBHA MAIIWH, TNPHOOPOB H
TeXHUYECKUX YCTPOMCTB; pas3auyaTh YCIOBHA UX 0E30MacHOr0 HUCIOIB30BaHUA B
IIOBCEAHEBHOM JKU3HH;

BBLIMTOJHATE OJKCIEPUMEHTHI [0 HCCICAOBAHHIO QU3HYECKHX ABIEHHH U
IIPOLIECCOB C MWCIOJB30BAHMEM MPAMEIX M KOCBEHHBIX M3MEpPEHUH, IPU 5TOM
(GOpMyNIHUpOBaTh IMPOONeMy/3ajady M TUIOTe3y Y4eOHOro SKCIEpPHUMEHTa,
coOupaTh YCTAaHOBKY H3 IIpeAJIOKeHHOro 00OpyAOBaHHS, IPOBOAMTH ONBIT U
(hopMyIIUpOBaThL BLIBOJIbI;

OCYIIECTBIISATE MPSMBIe U KOCBEHHBIE U3MEpeHUs] PUUUECKUX BEIIUNYUH, IIPU
5TOM BBIOMPATL ONTHUMAJIBHBIM CIIOCO0 M3MEpEeHHS U HUCIOIB30BAaTH W3BECTHHIE
METOJIbI OLIEHKH IOTPENIHOCTeN U3MEPEHUN;

HCCIIeJOBaTh  3aBUCHMOCTH  MeXIy (QU3WYeCKUMH  BeIUYUHAMH C
HCIIOJIb30BAHUEM IMPSMBIX HU3MEPEHUM, IIPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(DUKCUPOBATE pPe3yJIbTaTHl IOTYYEHHOM 3aBHCHMOCTH (U3UUECKUX BEJIIMYUH B
BUe TaOIuUI] ¥ TpadKoB, JedaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIe10BaHMS;

cobnroaTh npaBuiia 6e30macHOro TpyjAa MpH MPOBEIECHHMA MCCIeI0BaHUN B
pamKax y4eOHOro OSKcIepMMeHTa, Y4eOHO-HCCIEeNOBATENbCKOM M IPOEKTHOMN
JIEATENBHOCTH C MCIIOJIb30BAHUEM H3MEPHUTENBbHBIX YCTPOMCTB M 1ab0paTOpHOIO
o0opymoBaHus;

pemiaTh pacyEéTHBIE 3aJadd C SBHO 3aJaHHOM (U3WYEeCKOM MOJIEIbIO,
MCTIONB3Ys (pU3MHUeCcKie 3aKOHbBI M IPUHIUIIBI, HA OCHOBE aHa/li3a yCIOBHs 3ala4yu
BBIOMPaTh (U3NIECKYIO MOJENB, BBIIEIATh (U3HUECKHE BETHYUHBI U (OPMYIILI,
HeoOXoauMple O e pellleHus, IPOBOIUTh Pacd€TEl M OLIEHMBATh PEalbHOCTh
MOTy9E€HHOTO 3HAYEHUA QU3NYECKOH BETUIHHEL;

peluaTh KaueCTBEHHBIC 3a/Ja4i: BbICTPauBaTh JIOTHYECKH HEIIPOTHBOPEYUBYIO
LETOYKY PacCyXIECHHH C ONOpPOH Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(hHA3HICCKAC ABIICHUSA;

UCTIONB30BaTh  NPH  pelleHHH  y4edHBIX  3amay COBPEMEHHEIE
UH(OPMaI[HOHHBIE TEXHOJOIHH IJIA IIOHCKA, CTPYKTYPHPOBAHHA, UHTEPIPETALUU
U TpeacTaBiIeHus yueOHON U HayuHO-IIOMY/IIPHON MH(MOPMALIMM, NOJIYYEeHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTU3HPOBATE IT0JTydaeMyIo HH(POPMaINIO;



IIPUBOJIUTE IMPHMEPEI BKIIaJa POCCUNCKHUX H 3apy0eKHBIX YISHBIX-PHU3HKOB B
pa3sBUATHE HAyKH, OOBACHEHHE IIPOLIECCOB OKPYIKAIOIIEI0 MHPAE, B Pa3BHTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIL30BATE TEOpeTHUYECKHe 3HAaHMS 1O (U3MKe B INOBCEIHEBHOH JKHU3HH
JUIsg obecreyeHus 0e30IaCHOCTH IpH oOpallleHuH ¢ MpuOopaMu W TeXHHIECKUMH
YCTPOMCTBAMH, ISl COXPAHEHUS 3J0POBBS. U COOIIIOJEHHS HOPM 5KOJOTHYECKOI0
IIOBE/ICHUS B OKpY)KaloIlel cpejie;

paboTaTe B TIpymme ¢ BBHINOAHEHHEM pPAa3UYHEIX COLHANBHEIX PpOJIEH,
ITAHUPOBAaTh paboTy TpyHIbl, pPalHOHATBHO paclpefeNsTs O0J3aHHOCTH |
IJIAHUPOBATE JESITEILHOCTh B HECTAHJAPTHBIX CUTYAIHsIX, aJleKBATHO OLIEHUBATH
BKJIAJl KXIOr0 U3 YUAaCTHUKOB IPYIIIEI B pellieHle pacCMaTpUBaeMOM TPoOIeMEL.

K xouiy ofyuenuss B 12 knacce TpeIMeTHBIE pe3ysIETaThl Ha 0Aa30BOM
YPOBHE JIOJDKHBI OTPaXkKaTh COOPMUPOBAHHOCTH Y O0yUAIOLIUXCS YMEHUIL:

JeMOHCTPUPOBATh HA IIpUMepax pojib U MecTo GU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHUHBI MHUpPa, B PAa3BUTHH COBPEMEHHOW TEXHUKU W1
TEXHOJIOTUM, B MPAaKTHUECKON OESTeNbHOCTH JHOJeH, IEeNOCTHOCTL U eIUHCTRBO
(Gr3HYecKol KapTHHBI MUPAa;

YYUTBIBATh TPaHUIBl TNPUMEHEHHWS WM3Y4YeHHBIX (U3AYECKUX MOJIENeH:
TOYEYHBIM JIEKTPUYECKUIA 3aps]], JTyd CBeTa, TOYEUHBIA UCTOYHUK CBETa, siflepHas
MOZEJb aToMa, HYKJIOHHas MOjelb aTOMHOTO sjpa IpW peIleHUd (U3NHECKUX
3aj1ad9,

pacrio3HaBaTh (DU3MYECKUE ABICHHUA (IIpoLecchl) U OOBSICHATD UX Ha OCHOBE
3aKOHOB 3JCKTPOIMHAMUKH ¥ KBAHTOBOW (H3UKHU: SJIEKTPHUUECKAs TPOBOAHMMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE IEHCTBUA TOKa, B3aUMOJCHCTBHUE
MarHUTOB, 3JICKTPOMAarHWTHash WHAYKIMsS, [CUCTBHE MAarHATHOTO MOJsi Ha
IIPOBOJHUK € TOKOM H ABHKYLIWHMCS 3apsl, 3MEKTPOMAarHUTHbIE KonebaHus H
BOJIHBI, MPAMOJIMHENHOE pAacIpOCTPaHEHHE CBETA, OTPAKEHHE, NPEIOMIEHHE,
uHTepdepeHnud, aubpakuMd ¥ [OAAPU3allAA  CBETa, JUCIepCHA  CBeTa,
horoanexkTprdeckui 3¢dexT (GoToabdexT), CBETOBOE AaBICHHE, BOSHUKHOBSHHUE
JTUHEHYaToro CcrekTpa aToMa BOAOPOJa, eCTeCTBeHHas K HCKyCCTBEHHadA
paJHOaKTUBHOCTE;

ONIHCEHIBATL H3YUCHHBIC CBOMCTBA BelllecTBa (3NIEKTpUYECKHe, MarHUTHBIE,
ONITHYECKHEe,  DBIeKTPUUSCKYyI0  IPOBOJUMOCTh  pPa3/lM4YHBIX  cpeld) U
SJIeKTPOMArHUTHBIC SBJACHMS (MPOIEecChl), UCIONb3Ys (U3UUEeCKUe BeIWYUHBIL:
DIIeKTPHUECKUH 3apsf, CHlIa TOKa, DJeKTPUYECKOoe HaIpsDKEeHUe, dJIeKTpHUYecKoe
COIIPOTHBIIEHUE, PA3HOCTH NMOTEHIIMAJIOB, 2JIEKTPOABUKYIIAs cuia, pabora TOKa,
UHIYKIIUS MAarHuTHOrO IIONsl, cuia Awmrepa, cuia JlopeHna, WHIYKTUBHOCTB
KaTYIIK{, SHEPTUS 3IIEKTPUYECKOTO M MAarHUTHOIO IIOJed, Mepruoj U 4YacToTa
konebaHuit B KoJjiebaTelbHOM KOHTYype, 3apsj] M4 CHhla ToKa B Ipollecce



TapMOHUYECKHMX 3JIEKTPOMArHUTHBIX KoJieOaHu#, (OKYyCHOE pacCTOsSHHE W
ONTHYeCKas CHJa JIMH3BL, NPH ONHMCAHHUHU IPAaBHIBHO TPAKTOBATH (DH3HUSCKHUH
CMBICIT HCIIOJIB3YeMBIX BENHYHH, WX 0003HaUYeHHS M eIWHHUIEI, YKa3BIBATH
(GopMysEl, CBS3BIBAIOIINE JaHHYIO (GU3MUECKYIO BeIUYHHY C JAPYTHMH
BEJIMYUHAMU;

OIIMCHIBATH H3y4YeHHBIE KBAHTOBBIE SBJIEHHS M IIPOLECCHl, HCIOJBL3YS
¢u3rYecKre BeIMYMHBI: CKOPOCTH 3IeKTPOMAarHUTHBIX BOJH, JJIHHA BOJHBEl H
4acTOTa CBeTa, SHeprud U UMITyJIsC (POTOHA, MepHOJ MOoIypacrajia, SHeprus CBI3d
aTOMHBIX S1€p, IPU OIMUCAHUU MPABUIBHO TPAKTOBaTh (PUIUUECKUHA CMBICI
HCIIOJNIb3YEeMBIX BENMYMH, UX OOO3HAYUEHUS U eAUHMIIBL, YKa3blBaTh (OPMYIIEL,
CBS3BIBAIOIIME JAHHYIO (U3MUECKYH0 BeIWYMHY C JIPYIMMU BeJIUYMHAMI,
BBIYUCIIATE 3HaYeHUe (PU3UUECKON BeIMUUHEI;

aHaAIM3UPOBaTh (YU3UYECKHEe IPOIeCCHl M SBIEHUS, UCIONb3Ys (U3UUECKUe
3aKOHBI U IPUHIMNEL 3aK0H OMa, 3aKOHbBI MMOCIAEA0BATEIBHOI0 U IapaljIebHOro
COeJIMHEHUS] MPOBOJHUKOB, 3aKOoH JDkoyms—JleHna, 3aKOH 3JeKTPOMarHUTHOU
UHIYKIIUH, 3aKOH MPSMONIUHEHHOTO paclIpoCTpaHeHNs CBeTa, 3aKOHBl OTpaXKeHUA
CBeTa, 3aKOHBI TIPEIOMIIEHMS CBeTa, ypaBHeHWe DiHIITedHa A1 (oTosddexTa,
3aKOH COXPAHEHUs 3HEPIrMU, 3aKOH COXPAHEHWsS MMITYyJibCa, 3aKOH COXPAaHEHUS
SJIEKTPHUYECKOr0 3apsijia, 3aKOH COXPAHEHUs MaccoBOrO 4HcCia, MocTynarsl bopa,
3aKOH PaIMOaKTHBHOTO pacia/a, Py 3TOM pa3indarh CIOBECHYIO0 (GOPMYIHPOBKY
3aKOHa, €ro MaTeMaTW4YecKOoe BBIPaKEHHE W YCIOBHSA (TpaHULEI, 00jacTi)
NIPUMEHUMOCTH;

OTIpENENATh HalpaBIeHHe BEKTOpa HHIYKLIMA MarHUTHOTO MOJIA IPOBOAHMKA
C TOKOM, CHJIbI AMriepa ¥ cuisl JIopenia;

CTPOUTH W OIMCHIBATh H300pa’KCHHE, CO37aBacMoOec IUIOCKHAM 3€PKaJIoM,
TOHKOM JIMH30H;

BBIMIOJTHATE OKCIIEPHMEHTBI 10 HCCIEIOBAHUI0 (U3WYECKUX SABICHUN U
IIPOLIECCOB C HCIIONIb30BAHHUEM TIPAMBIX M KOCBEHHBIX H3MEPEHHH: IIpH ISTOM
GopMynHpoBaTh NpobneMy/zagady M THIIOTe3y y4eOHOro SKCIepHMEHTa,
coOHpaTh YCTAHOBKY H3 MPEUIOKEHHOTO 000pYyHOBaHUsA, NPOBOAMTHL OIBIT H
(hOpMyTHPOBATEL BEIBOEI;

OCYIIECTBIIATE MPSIMBIE M KOCBEHHEIS U3MepeHUs QU3HUECKUX BEIIMYUH, IIPU
OTOM BBHIOHpPATH ONTHMAIBHBIN CIOCOO W3MepeHHs H HCIIOIL30BaTh H3BECTHEIE
METO/BI OLIEHKU IIOTPelIHOCTEeH H3MepEeHHH,

HCCIeIOBaTh 3aBHUCHMOCTH (H3WYSCKHUX BeNHYMH C MCIOJIb30BAHUEM
OPAMBIX M3MEpEHUi: IpHU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (GHKCHPOBATH
pe3yabTaThl MOJIyYeHHOM 3aBUCHMOCTH (PU3MUYECKUX BeIUUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOEI 10 pe3yIbTaTaM UCCIeqOBaHus;



coOmo1aTk NpaBuiIa 0€30IIacHOr0 TpyZAa MpPHU IPOBEIEeHUH HCCIeA0BAHUHA B
paMKax yueOHOTO DJKCIIepHMeHTa, yueOHO-HCCIIeIOBATeNbCKOM U IIPOeKTHOMH
JIeSTeIPHOCTUA C HCIOJNB30BAHUEM HM3MEPHUTENBHBIX YCTPOHCTB H J1a00paTOPHOrO
obopyoBaHus;

pewmraTe pacuyéTHEIE 3aJaud C SBHO 3adaHHONH (H3MYECKOH MOJENBIO,
UCIONB3Ysl (PU3HHUECKHe 3aKOHbBI M IIPUHIUIE], HA OCHOBE aHaId3a YCIOBHSI 33184l
BEIOHMpATE (DU3UYECKYIO MOJENb, BBIAENATE (U3UUECKUEe BEIUYUHBI U (HOPMYIIEL,
HeoOXOAUMEIe [71s e€ pellleHHs, IIPOBOJUTL PACUYETHl M OLIEHUBATh PEalbHOCTb
IIOMYYEeHHOTO 3HAUeHUS (H3HUeCcKOl BeIMYHUHEL,

pelIaTh KauecTBeHHEIE 3a/1a4M: BEICTPAUBaTh JIOTHUECKU HEeIPOTUBOPEUUBYIO
L[EIIOYKY PACCYXAEHUH C ONOpoil Ha H3yueHHBIe 3aKOHBI, 3aKOHOMEpPHOCTH U
busnyecKue BIeHUS;

UCIIONIB30BATL  IIPM  pelleHWH  yueOHBIX  3aJjad  COBpEMeHHEIe
uHpOpMaIOHHBIE TEXHOJOTUM IS MOKCKA, CTPYKTYPHUPOBAHUS, UHTEpIpeTaALUH
U IpencTapieHus yueOHOM U HAYIHO-TIOMYISPHON UHGOpMaIUY, [IOIYyYeHHOH U3
Pa3IMYHBIX NUCTOYHUKOB, KPUTUUYECKU aHATM3UPOBATE MOMYYaeMyt0 HH(OOPMALIUIO;

OOBSICHSITh NMPUHIUIIBI  JIEHCTBUASI MallliH, MPUOOPOB W TEXHUHECKUX
YCTPOKMCTB, pa3inyaTh yCIOBUS UX 0€3011aCHOTO UCIIONb30BAHUS B IIOBCEIHEBHON
KU3HU;

IPUBOIUTH IIPUMEPBI BKJIaa POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(QHU3UKOB B
pa3BUTHE HayKd, B OOBSCHEHHE IIPOLIECCOB OKPYKAIOIIEro MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOIAH; '

HCIIO/IB30BaTh TEOPETHYECKHAE 3HAHWsA M0 (PU3MKEe B MOBCEOHEBHOM JKH3HH
IUIs obecrniedennst 6e30MacHOCTH MPH O0pallleHu! C MPUOOpaMH M TEXHHISCKHAMH
YCTpOUCTBaMH, IS COXPaHEHHs 3/10POBBSl U COOMIOJIEHHsT HOPM 3KOJIOTHYECKOTO
MOBEJICHHUA B OKPYKaIOLIEH CPEIE;

paborare B TpyIle C BBIIOJHEHHEM pAa3HYHBIX COIHANbHBIX pPOJIeH,
IUTaHApOBaTh paboTy TpPYMIBl, PAMOHANBLHO paclpeiersaTh O00A3aHHOCTH H
IUTAHAPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CHUTYaIHAX, aACKBATHO OLICHUBAThH
BKJIAJ K&KIOTO M3 YYaCTHUKOB IPYIIIEI B pellleHHe paccMaTpUBaeMOM ITPodIeMBl.
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