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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MMOJIOKEHUI U TPEOOBaHMI K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHON mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe ¢ ydyéroMm (QeaepanbHON paboyeill mporpamMMbl BOCHUTAHUS U
KOHLEMUUU NpenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMbl 1O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBI Mupa oOyudaroniuxcs 10-11 xmaccoB mpu
oOydyenun uX (usuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusamM PI'OC COO Kk miIaHUPyEeMbIM JHMYHOCTHBIM, NPEIMETHBIM H
METanpeIMETHBIM pe3ysibTaTaM OOy4eHHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh
peanu3aluu  MEXNPEIMETHBIX CBs3el (U3MKM C €eCTECTBEHHO-HAyYHBIMU
y4eOHBIMM TpeaIMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
(GbU3MKKM Ha ypOBHE CPeIHETO 00Iero o0pa3oBaHus, IIIAHUPYEMbIC PE3YIbTAThI
OCBOCHHS Kypca (DU3UKH: JMYHOCTHBIC, METalpeIMETHbIC, MpeJAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU Ha OA30BOM YPOBHE,

B TOM YHCJI€ MPEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cozieprkaHue yueOHoro npeameta «Pu3nkay 1mo rojgam o0yyeHusl.

®du3rka Kak Hayka O HaumOoJsiee OOIMX 3aKOHAX MPUPOJIbI, BHICTYMAas B
KayecTBE Y4YeOHOro MpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUH 00 okpyxkatomeM wupe. IlkonbHbI Kypc (u3uku —
CUCTEMOOOPA3YIOMIMI  JUIsI  €CTECTBEHHO-HAYyYHBIX Y4YeOHBIX MPEIMETOB,
MOCKOJIbKY (hU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBJICHHIA,
U3y4aeMbIX XUMHEH, Owojorueit, u3nueckoi reorpadueii U acTpOHOMHUEH.
Hcnonb3oBanue W aKTUBHOE MPUMEHEHHE (PU3MUYECKUX 3HAHUN OIpeaeseT
XapakTep W pa3BUTHE PA3HOOOpPA3HBIX TEXHOJOTUH B cepe HIHEPreTHKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJIYyYEHHS] HOBBIX MAaTEPUANIOB C 3aJaHHBIMU
cBolicTBaMu ® Apyrux. HM3ydeHwe (QU3NKK BHOCHUT OCHOBHOM BKJIQJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa O0Oydarouuxcs, B
dbopMupoBaHUE YMEHUW TNPUMEHATH HAYYHBI METOJN TIO3HAHUS TpHU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEOBaHU.

B ocHOBy kypca ¢u3MKM 11 YPOBHS CpPEIHEro 00IIero oOpa3oBaHUs
IIOJIOKEH PsJ HJEH, KOTOpbIE MOXHO paccMaTpuBaTh Kak IMPHUHLHUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypcC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHuall U3 BCEX Pas3fesioB (U3MKHU, BKIIOUYAET
KaK BOTPOCHI KJIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoesn cenepanusayuu. B cooTBeTCTBUU € HEMl Marepuan Kypca (U3HUKH
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymum B Kypce sBusercs
(GopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanuzanus NpeaIosiaraeT HCIOJIb30BaHUE
I'YMaHUTapHOrO MOTEHIHada (PU3NYECKON HAYyKH, OCMBICIICHHE CBSI3U Pa3BUTHUSA
bu3uKn Cc pa3BUTHEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU IIPOOIeMaMHu.



Hoess npuknaownoii uanpasenennocmu. Kypc ¢Gu3uku mpeamnosiaraet
3HAKOMCTBO C IIUPOKAM KPYrOM TEXHHYECKHX M  TEXHOJOTHYCCKUX
MIPUIIOKEHU M U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercs MNOCPEICTBOM BBEIEHUS 3JIEMEHTOB
collepKaHMs, TOCBAMIEHHBIX SKOJOTHMYECKUM IMpo0jIeMaM COBPEMEHHOCTH,
KOTOPBIC CBS3aHBI C PA3BUTUEM TEXHHKHA M TEXHOJIOTHH, a TaKkKe 00CYKICHHS
npoOjieM  palloHANBHOTO  TMPHPOAOINONB30BaHUS U SKOJIOTHYECKOH
0€30MacHOCTH.

CTep >XKHEBBIMH JJIEMEHTaMHU Kypca (PM3WKH Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHus SBIAIOTCA Qpuznyeckue Teopuu (GopMHUpOBaHUE MPEACTABICHU O
CTPYKTYpE TIOCTpOCHUS (PU3NYIECKO Teopuu, poiik (yHIaMEHTAIBHBIX 3aKOHOB
W TPUHIUIIOB B COBPEMCHHBIX IMPEACTABICHHUSAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, I OINHUCAHUS €CTCCTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTeMHO-/ICITCIIBHOCTHRIM TOAX0 B Kypce (HU3UKH peaTu3yeTcs
NpeXae BCEro 3a CYET OpraHM3alli OSKCIEPUMEHTAIbHOW ACSITeNbHOCTH
oOyuvaromuxcs. /s 6a3oBoro ypoBHsS Kypca (PU3UKH — ATO HMCIOJIb30BAHHE
CUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPHMECHTOB U J1aOOPATOPHBIX
paboT, KOTOphle B TporpaMme Mo (u3uke OOBEeIAWHEHBI B OONIUH CITHMCOK
YUCHUYECKUX TMPAKTUYCCKUX paboT. BelmenecHue B yKa3aHHOM TIEpPEYHE
71a00paTOPHBIX pabOT, MPOBOJIUMBIX JIISI KOHTPOJISI U OIICHKH, OCYIIECTBIISICTCS
y4yaCTHUKaMu  00pa30oBaTEIBHOTO TMpoIecca MUCXOAS M3  OCOOEHHOCTEH
IUTAHMUPOBAHUS W OCHAIleHUs KaOuHeTa ¢u3mku. [Ipm 3TOM obecrieunBaercs
OBJIaJIeHNE OOYyYaIOIIUMHCS YMEHUSMHU TPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEJTUYMH M TIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHHE yACISCTCS PCIICHUIO PACYETHBIX M KAYECTBEHHBIX
3anay. [Ipu aTOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 3aJ]a4H C SIBHO
3alaHHON  (M3MYECKOW MOJEINbI0, TIO3BOJISIOMINE MPUMEHSATh HW3Y4YEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, Tak U MHTETPUpys
3HaHMSI W3 pa3HBIX pasnenoB. [l KadecTBEHHBIX 3aJady IMPUOPUTETOM
ABJIAIOTCS 3aJaHusl Ha OOBICHEHUE MPOTEKaHWS (DU3NYECKUX SBICHUU W
IIPOIIECCOB B OKPY KAIOIIECH KU3HH, TpeOyrolue BbiOOpa (GU3MIECKONH MOJenn
JUTSL CUTyaIlu TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO x wmaTepuanbHO-
TEXHUYECKOMY OOeCIedYeHHI0 Yy4eOHOTo Imporiecca 0a3oBBI YpPOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEIHEro OOIIero oO0pa3oBaHUS JIOJDKEH H3y4daThCs B
YCIIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKH WM B YCIOBUAX MHTETPUPOBAHHOTO
KaOWHeTa TPEeIMETOB €CTeCTBEHHO-HAYYHOro INHKIA. B kaOuHeTe QuU3NKU
JOJKHO OBITh HEOOXOIUMOE JTabopaTopHOE OOOpYIOBAaHWE MJIS BBITIOJHEHUS
YKa3aHHBIX B MpOrpaMMe MO (PU3UKE YYCHHUECKHX MPAKTHYECKUX padoT H
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JlemoncTpanmonHoe obOopymnoBaHue QopMupyercss B COOTBETCTBHH C
MPUHIIMIIOM MHWHHMAJIBHON JIOCTAaTOYHOCTH H O00ECTeYrnBaeT MOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe MO (HU3UKE KIIOUEBBIX JIEMOHCTPALMA IS
WCCJICIOBAHUS W3YYaeMbIX SBJICHHA W TMPOIECCOB, DJMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOoe 00OpymOBaHHME IJisi YYEHWYECKUX NPAKTUYECKUX padoT
dbopMupyeTCst B BHJIe TEMATHIECKUX KOMIUICKTOB U 00€CTIeYNBAETCS B pacuére
OJTHOTO KOMIUIEKTAa Ha JABYX OOyYarOMMXCSA. TeMaTH4eCKhue KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH MOCTPOEHBI HAa KOMILICKCHOM



WCIIOJIb30BaHUU aHAJIOTOBBIX U IU(QPOBLIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHUJI€ IUPPOBBIX JIa0OpaTOPHUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKU B 00LIEM 00pa30BaHUU ABIISAIOTCS:

e GOpMHpPOBAHUE HHTEpPECA M CTPEMJIEHUS OOYYaIOIIMXCA K HAYYHOMY
U3YUYEHUIO TPUPOJIbI, PA3BUTHE WX WHTEIJIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH;

e Pa3BUTHE TMPEACTABICHHMA O HAaydyHOM METOJE€ IMO3HaHUA U
(OopMHUpPOBaHUE UCCIENOBATEIBLCKOIO OTHOIICHHUS K OKPY)KaroIIUM
SIBJICHUSIM;

e GOpMHpPOBAHUE HAYYHOTO MHUPOBO33pPEHHUS KaK pe3yJibTaTa H3y4eHUs
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e bOopMUpOBaHHWE YMEHHM OOBSCHITH SBIEHUS C HUCIOJIb30BAHUEM
bU3UYECKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

e (hOpMUpOBaHUE TPEACTABICHUNA O POJU (PUBHKU JJIA PA3BUTHUS JIPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHune 3Tux 1eeid obecreunBaeTcsl pelieHHeM CIeAyIOUX 3a7a4 B

npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

e IpUOOpETEHHE  CUCTEMbl  3HAHUKW 00  o0mmMX  (Qu3HUecKux
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHAX, BKIHOYAs  MEXaHHUKY,
MOJICKYJSIpDHYIO (U3UKY, JJICKTPOJMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AJIIEMEHTHI aCTPODU3UKH;

e GOpMUpOBAaHHWE YMEHHH TPUMEHSATh TEOPETUYECKUE 3HAHUS  JUIS
00bsSICHEHU (PU3UYECKUX SBJICHHUH B TMPUPOAEC U IS TPUHATHUSA
NPaKTUYECKUX PEIICHHUI B TOBCETHEBHOM KU3HH;

e OCBOCHHE CIIOCOOOB pEHICHUS Pa3IUYHBIX 3a/lad C SBHO 3aJaHHOU
duznuecko MoJeblo, 3a7ad, MOJAPa3yMEBAIOIINX CAMOCTOSITEIBHOE
co3ganue Gu3NUecKod MOJACIH, aJIEKBAaTHON YCIOBUSM 3a/1a4H;

e IOHMMaHHE (PU3UYECKUX OCHOB M MPHUHIUIIOB JCUCTBUS TEXHHUYECKHUX
YCTPOWCTB M  TEXHOJOTHMYECKHUX IPOLIECCOB, HUX BIHUSHUA HaA
OKPYKaIOUIYIO CpENY;

e OBJIQ/ICHUE METOJAAMHU CAMOCTOSITEJIbHOIO IJIAHUPOBAHUS U IPOBEACHUS
(bu3MUeCKUX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHdopmanuu,
ONpeIeNICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

e CO3JJaHUE YCIIOBUI ISl pA3BUTHSI YMEHHUM MPOCKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOM JNESITEIbHOCTH.

Ha m3ydenne ¢uszuku (0a30BbI ypOBEHB) Ha YPOBHE CPEIHEIrO OOIIETO
oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 gacoB (2 yaca B HEJEINIO),
B 11 xacce — 68 yacoB (2 4aca B HEJENIO).

[Ipennaraemseiii B mporpamMmme 1o (uU3MKe MepevyeHb JTa0OpAaTOPHBIX WU
MPAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YYHMTENb JEIAaeT BHIOOD
MPOBEICHNUS JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.

Peanu3zanuu BOCHUTATEJHLHOI0 NMOTEHIHAIA YPOKA (BUABI U (POPMBI
NEeATENIbHOCTH )
* YCTAHOBJICHHE JOBEPUTEIbHBIX OTHOLICHUM MEXIYy YYUTEIEM H €ro
YUYEHUKAMH, CHOCOOCTBYIOIIMX TMO3UTUBHOMY BOCHPHUSITHIO  YYalIUMUCS
TpeOOBaHUN U MPOCHO YUUTENs, MPUBICUCHUIO UX BHUMaHUA K 00CYKIaeMou
Ha ypoke HHGOpMAllUM, aKTUBHU3ALMM MX MO3HABATEIBHOM JEATEIbHOCTH;
* NOOYXJEHUE IIKOJbHUKOB COONIO/IaTh HAa YpPOKE OOIICIPUHATHIE HOPMBI
MOBEJICHUSI, MPaBUIa OOIIECHUSA CO CTapIIMMHU (YYUTEISIMH) U CBEPCTHUKAMHU



(IKOJIbHUKAMM), TPUHIMUIIBI Y4EeOHOW JUCHUIUIMHBI W CaMOOpraHU3alluu;
* IPUBJICUCHUE BHUMAHUS IIKOJIBHUKOB K [IEHHOCTHOMY aCII€KTy M3y4aeMBbIX Ha
ypOKax sIBJICHUM, OpraHu3aius ux paboThl ¢ TOJIy4aeMOil Ha YPOKE COIHMATbHO
3HAUMMOW MHQOpMaIueld — WHUIIMUPOBAHUE €€ OOCYKICHUS, BHICKA3bIBAHUS
yYalllUMHUCS CBOETO MHEHHS IO €€ TIOBOJAY, BBIPAOOTKHM CBOETr0 K HEH
OTHOIIICHUS,
* HCIOJb30BaHUE BOCHUTATEIBHBIX BO3MOXXHOCTEM COACPKAHUS Y4eOHOTO
npeaMeTa 4Yepe3  JEMOHCTpPalyi0  JETAM  HOPUMEPOB  OTBETCTBEHHOTO,
IPaKIAHCKOTO TTOBEJICHHUS, TTPOSIBJICHUS YEJIOBEKOI00US U JOOpOCEPACHHOCTH,
4yepe3 Mmoj00p COOTBETCTBYIOIIMX TEKCTOB JJIsI YTEHUS, 3ajay JJjIsl pelieHus,
POOJIEMHBIX CUTyalui TSt o0CyXaeHus B KJIacCe;
* TMPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (OopM paboThl  yYalIuXCs:
WHTEJJIEKTYalbHbIX UIpP, CTUMYJUPYIOUIMX [O3HABATEIbHYIO MOTHBAIUIO
IIKOJIbHUKOB; JUJAKTUYECKOro TeaTpa, IJ€ MOJIYyYECHHBbIE Ha YPOKE 3HAHUSA
OOBITPHIBAIOTCS B TeEaTPajIbHBIX TMOCTAHOBKAX; JHUCKYCCUM, KOTOPBIC JAIOT
ydaluMcsi BO3MOXKHOCTh TMPUOOPECTH OMNBIT BEACHUS KOHCTPYKTHUBHOTO
JMajora; TpynmnoBoi padoThl UKW pabOTHI B Tapax, KOTOPhIC yUyaT IIKOJIHHUKOB
KOMaHJIHOM pabote u B3aHMMOCHCTBUIO C JApyruMu JICTEMU;
* BKJIIOUCHHE B YpPOK HUTPOBBIX MPOILEAYpP, KOTOPHIE MOMOTAIOT MOIIAEPKATh
MOTHBAIlUIO JETE€d K TMOJYYCHHIO 3HAHWM, HaJaXUBAHUIO TO3UTHUBHBIX
MEXKJIMYHOCTHBIX ~ OTHOLICHUMH B  KJacce, IOMOTAalOT  yCTaHOBJICHUIO
T00poXKeTaTeIbHOM aTMocepbl BO BpeMs YpOKa,
* opra"u3zainus medcTBa MOTUBUPOBAHHBIX U APYJUPOBAHHBIX yUYaIIUXCS HaJl
UX HEYCIEBAIOIIMMU OJHOKJIACCHUKAMHU, MAFOIIErO IIKOJBbHUKAM COLMAJIbHO
3HAYUMBIN OIIBIT COTPYIHUYECTBA 151 B3aMMHOMN IIOMOILIU
* VHULUMMPOBAaHHE U MOJNJEPKKA  HCCIENOBATEIbCKOM  JEATEIbHOCTU
IIKOJBbHUKOB B paMKax peajav3allud HMHU HWHIWBUAYAIbHBIX W TPYIIIOBBIX
UCCIIEIOBATENBCKUX  IPOEKTOB, YTO JAaCT IIKOJBHUKAM  BO3MOXHOCTH
NpPUOOPECTH HABBIK CaAMOCTOSTEIBHOTO PEIICHUS TEOPETUYECKOW MPOOIEeMBI,
HaBBIK TEHEPUPOBAHUS U  OPOpPMIICHUS COOCTBEHHBIX HJEH, HAaBBIK
YBOKUTEIBHOT'O OTHOIICHUS K UYKUM UAesIM, 0pOPMIICHHBIM B padoTaxX IApYyrux
UCClIeIoBaTeNe, HaBBIK IMYOJMYHOTO BBICTYIUICHHS TIEpel ayIuTOPUEH,
apryMEHTUPOBAHUS U OTCTauBaHUs CBOEU TOUKHU 3PCHUS.

[Ipu mpoBenennn 1a0OPATOPHBIX M MPAKTUYECKUX PAOOT MCIOJIB3yeTCs
o0opyaoBaHHe HenTpa «Touka pocrta



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METOMBI MMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcmepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS MPHUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue GpU3HMUECKUX SIBICHUHN U nipolieccoB. Hay4uHble runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBl TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

Ponb u Mecto Gpusnku B GOPpMUPOBAHUKM COBPEMEHHON HAYYHON KapTHHBI
MUpa, B IPAKTHYECKOMN AEATEIbHOCTH JIIOJEH.

Jlemoncmpayuu

AnanoroBele ¥ 1UGPOBBIE H3MEPUTENIbHBIE NMPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABWKEeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUXKCHUS.
Cucrema otcu€ta. TpaekTopusi.

[Tepemenienne, cKOpoCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MAaTepUaIbHOW TOYKH, UX MPOCKIIMU HA OCH CUCTEMbI KOOpJUHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHHOE NBrkeHue. ['paduxu
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHUSA, MYyTH U TEepPEMEIICHUS
MaTepuaibHON TOYKU OT BPEMEHH.

CBoboaHoe mazieHre. Y CKopeHre CBOOOTHOTO IMaICHHUS.

KpuBosmHeitHoe paBwkeHune. JIBH)KEHHE MaTepHaIbHOW TOYKH IO
OKPY’KHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTHIO. YTJIOBas CKOPOCTb,
JuHeWHas ckopocTh. Ilepmon m wactota obpamieHus. LleHTpocTpemuTenpHOE
YCKOpPEHHE.

TexHuueckue YCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHUE: CIUIOMETP,
JBH)KEHUE CHAPSJIOB, ILICMTHBIC U PEMEHHBIC TTepeaadn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJUTIOCTpAITUs KMHEMaTHYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoGpazoBaHue IBUKEHUN C UCTIOIB30BAHUEM MTPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe:KEHHOM MIPOCTPAHCTBE.

HaGmronenne aBwkeHus Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Hanpapnenne ckopocTH npu IBUKEHUH MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHS C  LEJIBK0  ONPEACICHHS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXIY NYTAMH, MPOMJACHHBIMU TEJIOM 3a
MOCJICAOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHM IPHU PaBHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBUKEHHS MapuKa B BA3KOUW )KUIKOCTH.

N3yuenue nBuxeHus tena, OPOIIEHHOr0 TOPU30HTAIIBHO.



Tema 2. /lunamuka

[Ipunuun otHOocutTenbHOCTH [amunes. IlepBeii  3akoH  HbroToHA.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3uuuud cwi. BTopoil 3akoH
Herotona gna MarepuanpHoM TOYKH. Tperuii 3akoH Herootona i
MaTepUaIbHbIX TOUECK.

3akoH BceMupHOro TtsaroteHus. Cuia Tsbkectu. IlepBas kKocmuueckas
CKOpOCTb.

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

Tpenue. Buawsl Tpenus (mokosi, CKoOJbXeHUs, kadueHus). Cuiia TpeHwUs.
Cyxoe Tpenue. Cuna TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. Koapduument
TpeHus. Cuia CONpOTUBIICHUS TIPU JIBUKEHHUM TeJa B )KUIKOCTH WIIN rase.

[TocTynaTenpHOE U BpalaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OcHu BpaiieHus. [lmeuo cumel. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOWCTBA M TMPAKTUUECKOE MPUMEHEHUE: MOIAUIUITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii skcnepumenm, 1abopamoprsie pabomol

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOMU MJIOCKOCTH.

HccnenoBanne 3aBUCHMMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B IIPYKUHE U
pe3HOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HWMEKOIIETO OCh
BpallCHUSI.

Tema 3. 3axkonwvl coxpanenusn 6 mexanuke

NMnynbec mMarepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiibl 1 U3MEHEHHE UMITYJIbCA Tea. 3aKOH COXPAHEHUS UMIIYJIbCA.
PeaktrBHOE 1BHXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuaqbHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrust YIIPYTO
nehopMHUpPOBAaHHON TpyXuHBL. [loTeHNHWanbHas »dHEprus Tejaa BOIU3H
MMOBEPXHOCTH 3EMIJIH.

[loTennmanpHple W HEMOTEHIMANbHBIE  cuUibl.  CBsS3pb  pabOTHI
HEMOTCHUUAIIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKOM SHEPTrUM CHUCTEMBI TEIN.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYXKUHHBIM TUCTOJIET, JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.



PeaxtuBHOE IBUXKEHUE.

[lepexoa NOTEHLIMATBHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYToro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHUIIBI C HM3MEHEHHEM MEXaHMYECKOU
DHEPIUHU TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO XKI'yTa.

Paszpnen 3. MouiekyisipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUUECKOW TEOpUU U HUX
ombITHOE oOOoOCcHOBaHue. bpoyHoBckoe aBuxkeHue. Juddysus. Xapakrep
JIBW)KEHUS W B3aUMOJECHCTBUS YacTHI] BellecTBa. MOJENU CTPOEHHUS Ta3oB,
KUJKOCTEH M TBEPJBIX TET U OOBSICHCHUE CBOMCTB BEIIECTBA HAa OCHOBE ITHX
mozeneil. Macca u pasmepsl Monekyn. KomudectBo BemiectBa. lloctosHHas
ABorazpo.

TennoBoe paBHOBecue. Temnepatypa u e€ wu3Mepenue. Illkana
temnepatryp Llenbcus.

Mopens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUM HACAIbHOTO raza. AOCONIIOTHas TeMIlepaTypa Kak Mepa
CpeHEe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHHUs vacTull raza. Illkama
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MeHueneeBa—
Knaneiipona. 3akon Jlanerona. M3ompoiiecchl B UACATBHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. [ 'paduyeckoe MpeACTaBICHHE  H30IMPOILIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckne yCTpOMCTBa W MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCAUHEHHUI.

OmnbiTel 0 U Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Mopnaens onbita ITepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mogens, WIUTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIONIUE YPaBHEHHE COCTOSIHUSI HJEalbHOIO Tasa,
U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHUI
00BEMa KOMHATHI, TaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXJIY  [apaMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMmoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIUIOTHI W pabota. BHYTpeHHSsI SHEPrus OJHOATOMHOTO HACAIBHOTO Trasa.
Buzael Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKLINS, U3IyUYEHUE. Y IebHAs
TEIIOEMKOCTh BellecTBA. KOIMYeCcTBO TEMIOTHI PH TEILIONEpEIaye.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue nepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B IPUPO/IE.

TemoBble  MamuHbL.  [IpUHIUIBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHEpruu B TEIUIOBBIX MamuHax. KoadduimeHnt mnosiae3Horo
nevctBus TeruioBod mamuHbl. [lukn KapHo u ero xkosd@puiiveHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETLNTIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA MU NPAKTUUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW HEPTUM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKU U3 OYTBUIKK TOJ JIEMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAECMOHCTpAITH).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  MpHU
TEIIonepe1aye.

OnpIT 1Mo aanabaTHOMY PACIHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[Tapoobpa3zoBanue u koHneHcauus. Mcnapenne u kunenue. AOComtOTHAs
U OTHOCHUTENbHAs BIAXHOCTh BO3Ayxa. HacklmeHHbll nap. YaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdubie Tena. AHU3OTPOMNUS
CBOMCTB KpucTtaimioB. JKuakwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u kpucTaaIu3anus. Y aenbHas TemioTa miasienusa. Cyonumarus.

VYpaBHeHHUE TEIIOBOTO OanaHca.

TexHuueckne ycCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUN NOJIYYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCcTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auus Ten. JJIEKTpUuuecKud 3apsia. JIBa BuAa 3IIEKTPUUYECKUX
3apsinoB. [IpoBOAHUKM, MUANEKTPUKUA U MOIYNPOBOJHUKH. 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbll »ieKTpUyYECKUit
3apsa. Dnekrpudeckoe nose. Hanpssk€HHOCT anekTpudeckoro moist. [IpuHnnn
CyHEPIIO3ULUHU AIEKTPUUECKUX MIOJIEH. JInHun HaIpsKEHHOCTH
BJIEKTPUYECKOTO TOJIS.



PaGora cun osnekrpocratuueckoro moissg. [lorenuman. PasHocTh
noTeHuanoB. [IpOBONHMKM W JUAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJE.
JlupnekTpuyeckas NPOHULAEMOCTb.

DIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apssKeHHOTO KOHEH caTopa.

TexHuyecKkre yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: D3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJICHCATOpP, KOIMMPOBAJIBbHBIN anmapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIeHCATopa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paziuunix cpedax

DJIEKTPUUECKUM TOK. YCIOBUSI CYHIECTBOBAHHUS AJIEKTPUYECKOTO TOKa.
Uctounnku Toka. Cuna toka. [ToCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEMH.

DIEKTPUYECKOE CONPOTHUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

Pabora »anexrtpuueckoro Toka. 3akoH Jkoyns—JleHma. MoiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUJIa U BHYTPEHHEE CONPOTUBJIIEHUE UCTOYHUKA TOKA.
3akon Owma [nd TOJHOW (3aMKHYTOW) syekTpuueckod nenu. KopoTkoe
3aMbIKaHUE.

DONEKTpOHHAsT  MPOBOJUMMOCTh  TBEPIABIX  METAJUIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMHnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonympoBoguuku.  CoOCTBeHHass W NpPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciiiaBax dJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DNIeKTpUUECKUM TOK B razax. CamMOCTOSITENIbHBIN W HECAMOCTOSITEIbHbBIN
pazpsan. Momuus. [Ltazma.

TexHuueckue YCTpPOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEpPMETD,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTPOHATpPEBATEIbHBIC MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BaKyyMHbIH
IUON, TEPMHUCTOPBI H  (POTOPE3UCTOPHI,  MOJYNPOBOAHUKOBHINH  IHO,
rajbBaHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS UIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJTIOIIAY MOMEPEYHOT0 CEYEHHS U MaTepHuala.

CmenanHoe COeJMHEHUE MTPOBOJHUKOB.



[IpsmMoe wu3MepeHHe HIEKTPOABMKYILEH cuibl. KopoTkoe 3amMblkaHuE
raJbBaHUYECKOT0O MIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOrO COEINHEHUS PE3UCTOPOB.

N3mepenune 351eKTpOABMKYIIENH CUIIbl MICTOYHUKA TOKA U €T0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue anexktposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyIiecTBIsieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHM MaTE€MAaTHKH,
OHOJ0TNHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHBIH (akT, runoTe3a, pu3nyeckas BeITUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pelleHHe CHUCTEMbl YpaBHEHWM, JWMHEWHas QYHKIUS,
napabosa, runepbona, uX Tpaduku U CBOWCTBA, TPUTOHOMETPHUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHT'EHC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJMHAT,
CJI0’KEHHE BEKTOPOB.

buonocusn: Mexanmdeckoe IBMKEHUE B KUBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH J>KMBBIX OpPraHU3MOB (BHIBI TEIUIONEpEaaud, TEIIOBOE
paBHOBECHE), DIIEKTPUUYECKUE SABJICHUS B )KMBOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJb BEIIECTBA, MOJSIpPHAsT Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeEll,
XKUJKOCTEN U Ta30B, IEKTPUUYECKUE CBOKWCTBA METAJUIOB, JIEKTPOJIUTUYECKAs
JUCCOLMALINS, TAIIbBAHUKA.

l'eoepaghus: BIaXXHOCTb BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKE NBMKEHUN C UCTIOJIb30BAHUEM MEXAaHU3MOB,
y4E€T TPEHUsI B TEXHUKE, IMOAIIMIIHUKH, HCIOJIB30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U APYTrHUE), IBUTaTEllb BHYTPEHHETO
cropaHusi, mapoBas TypOWHa, OBITOBOM XOJOJWIbHUK, KOHIUIIMOHED,
TEXHOJOTMU ITIOJIyYEHHUS COBPEMEHHBIX MAaTepUAJIOB, B TOM  YHUCIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKAas  3alluTa,
3a3eMJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPHOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
rajbBaHUKa.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Maznummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

Iloctogsuuple MarHuTel. B3amMonencTBHE IOCTOSHHBIX  MATrHUTOB.
MarauTtHoe mnoisie. BekTop MarHUTHOM MHAyKUMU. [IpuHOMII Cynepro3uuuu
MarHuTHBIX NoJied. JInHMM MarHuTHOM MHAYKUMU. KapTrHa TUHUNA MarHUTHOMN
WHAYKIMY MOJISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe T1oJie TPOBOJHMKA ¢ TOKOM. KapThHa JIWMHUN HHIYKIUH
MarHuTHOTO TOJIS JJIMHHOTO MPSMOIro MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO



MPOBOJHUKA, KaTymlku ¢ TokoM. Omnbeir Opcrena. BsaumoneiictBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalPaBJICHHUE.

Cuna JlopeHua, €€ MOIynb W HampaBiieHUE. JIBH)KEHUE 3apsKEHHOU
YacTHLIbl B OTHOPOJJHOM MarHuTHoM mnose. Pabota cuibl Jlopenia.

SIBiieHMEe DIIEKTPOMArHUTHOW HMHAYKUMH. [IOTOK BekTOpa MarHUTHOU
WHAYKIUAHA. OJEKTPOABMKYIAS CUJIa HWHIYKIUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Gapanes.

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABMKYIIAS CUJa WHAYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYIATEIILHO B OJJTHOPOAHOM MAarHUTHOM IIOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBlIEeHME CAaMOMHAYKIUU. OJEKTPOABHKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbBIC
MAarHMuThl, SJICKTPOMArHUTHI, DJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTaApPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopelicTBue ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE AIEKTPOMArHuTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh  3JEKTPOABMKYIIEH CHJIBI HMHAYKIMM OT CKOPOCTH
WU3MEHEHUSI MarHUTHOI'O TIOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM UHYKIIHAH.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHbsle Ko1e0anus

Konebarenbnass cuctema. CBOOOAHBIE MEXaHMYECKHE KOJICOAHMS.
[Mapmonunyeckue konebanus. Ilepuon, yactora, amruTyaa u ¢asza KoaeOaHuil.
[TpyxuHHBII MAasiTHUK. Marematnueckuii MAasiTHUK. YpaBHeHue
rapMoOHUYecKux Kosebanuii. [IpeBparieHne »HEPruu NPU TAPMOHUYECKUX
KOJIeOaHMsIX.

Konebarenbubiii koHTYp. CBOOOMHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS B
UJCaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOrUs MEXAY MEXaHUYEeCKUMU U
ANEKTPOMArHUTHbIMU KoJjieOaHusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPI'UM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBnenne 0  3aTyxalwImMX  KojeOaHUsIX.  BbIHYyXJIeHHbIE
MexaHuueckue KojeOaHusa. Pe3oHaHc. BbIHYyXJEHHbIE 3JIEKTPOMAarHUTHBIC
KoJieOaHus.



Ilepemennslii TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MONIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIUTYIHOE W JEHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKA U
HaIPsHKCHMS.

TpaucdopmaTtop. [IpousBoacTBo, neperaya U notpebieHue
ANEKTPUYECKOW  DHEPrUU. OKOJOTMYECKHME PUCKM TPU  IPOU3BOICTBE
anekTposHeprun. KynbTypa UCHONb30BaHUS 3JEKTPOIHEPIHH B MOBCEIHEBHOU
KU3HU.

TexHuyeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne nmapameTpoB KoJeOaTENbHOM CUCTEMBI (MPYKUHHBIA WA
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA M HANPSDKEHUST OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mociieoBaTENbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JEKTpOonepeadHn.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJa MalbIX KOJEOAHHWM Ipy3a Ha HUTU
OT JIJIMHBI HUTU U MACChI rpy3a.

HccnenoBanne mNEepeMEHHOTO TOKAa B LENM W3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHnueckue BOJHBI, ycinoBus pacnpoctpaneHus. Ilepuon. CkopocTb
pacrpocTpaHeHusi M JJuHA BOJIHBL. [lomepeuHble W TPOAOJIBHBIE BOJHBI.
Nurtepdepennus n qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. YCIOBUS W3JIYYEHHUS BJIEKTPOMArHUTHBIX
BOJIH. B3aumuas opuenrtanus BekTtopoB E, B, V B snekTpoMarHuTHONW BOJIHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH: OTpaKEHUE, MPEIOMIICHUE, MOJISIpU3aLIUs,
mudpakuus, uarepdepenims. CKopocTh dJIEKTPOMArHUTHBIX BOJH.

[IIkana 31€KTPOMAarHUTHBIX BOJIH. [IpMeHEeHNE 3JI€eKTPOMAarHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeIEBUICHUS. Panuonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckre yCTpONCTBAa M NPAKTHYECKOE MPUMEHEHUE: MY3bIKaIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTHUKAa B TEXHUKE M MEAULMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenune oTpakeHus ¥ MPEIOMIICHUS MEXaHMYECKUX BOJIH.

Hab6mronenne natepdepeniinm u Audpakiini MEXaHUIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOU KoJieOaHU.



HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHUE,
IpesioMJIeHUE, MoJAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmMonmHENHOE pacIpOCTpAaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOoHBI OTpakeHUs: cBeTa. [locTpoeHne n3o0pakeHuit
B IUIOCKOM 3€pKaJie.

[Ipenomiienne cBeTa. 3akoHBI TMPEIOMIICHUST CBeTa. AOCOJIOTHBIN
nokasarensb npesnomiieHus. [lonnoe BHyTpeHHee oTpaxenue. [IpenenbHblil yrou
MOJTHOTO BHYTPEHHETO OTPAKECHMUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue W paccewBarolive JUH3bl. ToHKas muH3a. DOKycHOE
paccTosiHUE U ONTHYECKasi cujia TOHKOW JuH3bL. [locTpoeHue nzobOpakeHuit B
cOOMparOIIMX W pacceuBarlOIIUMX JuH3aX. DopMmyna TOHKOM  JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenesnbl NPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOIIOIEHUS MAaKCUMYMOB MU MHHHUMYMOB B HHTEPEpPEHIIMOHHOM
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakmus cBera. QudpaxkiuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckne yCTpOHCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyla,
¢doToanmapar, TPOEKIIMOHHBIN amnmapat, MHKPOCKOII, TEJIECKOI, BOJOKOHHAas
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Ilemoncmpayuu

[IpssMOMHEWHOE pacIpOoCTpaHEHUE, OTPAKEHUE U TMPEITOMIIEHUE CBETA.
OnTuueckue mpuOopshI.

[TomHOE BHYTpEHHEE OTpakeHne. Moienp CBETOBOA.

HccnenoBanne cBOMCTB M300payKeHUN B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOona.

Ha6monenne naTepdepeHnm cBeTa.

Ha6monenune nudpakuuu cBera.

HabGmronenue nucrnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3zgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHuibl OTPUMEHHMMOCTH  KJIACCHYECKOM  MeXaHuku. lloctyiaTs
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTHU.  3aMEIJIEHHE  BpPEMEHU U
COKpAIlICHUE JIJIMHBI.
DHEPrusi 1 UMINYJIbC PEISATUBACTCKOW YaCTHUIIBI.



CBs3p Maccbl C DHEPru€d M HMIIYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKos.

Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmul KBAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsi3u sHepruu (GoOoToOHA C €ro YacTOTOW.
DHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTie U uccienoanue Goroddpdexra. OnbiTel A. I'. Cronerosa.
3akonbl potordpdexra. YpaBHenue DiiHmTerHa a1 porordpdexra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JICHCTBUE CBETA.

TexHuveckne yCcTpOMCTBA M MPAKTUUECKOE MpUMEHEHUe: (HOTOIIEMEHT,
doTongaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHETro (GoTodddekra.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pe3epdopra no paccessHuio o -4acTHII.
[Inanerapnas moxaens aroma. [loctymatel bopa. U3nyueHue u morionieHue
(OTOHOB TIPU TIEPEXOJIe aTOMa C OJIHOI'O YPOBHS DHEPruu Ha Apyroi. Bujbr
cniekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOA.

BonnoBeie cBoiicTBa wactun. Bomnbl ge bpowns. KopnyckynsapHo-
BOJIHOBOM Jyallu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

TexHuueckne ycTpoHCTBa M NMPAKTHUECKOE MPUMEHEHUE: CIIEKTPabHBIMI
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HalGmronenne muHEMYaThIX CIIEKTPOB U3ITYICHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmonenne nmuHeMvaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JIOKa3bIBAIOIINE CIIOAKHOCTh CTpoeHus sifpa. OTKphITHE
pagnoaktuBHOCTH. OmbiTel  Pe3epdopma 1o ompeneneHduio  COCTaBa
paanoakTuBHOTO wu3mydeHus. CBoiicTBa ambda-, Oera-, ramma-u3IydeHUs.
BnusiHue paarioakTHBHOCTH Ha >KMBbIE OPTraHU3MBI.

OtkpeiTHE IpoTOHA U HelTpoHa. HykiionHas mozens siapa ['eiizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacnman. DIEKTPOHHBIM M TO3UTPOHHBI Oera-pacman. ['amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOIO pacra/jia.

DHeprus CBsI3W HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl sapa.

S nepHble peakunu. Jlenenue u cUHTE3 S€EP.

Anepusnii peaktop. TepmosiaepHsiii cunTe3. [IpobOieMbl W TEPCHIEKTUBEI
SAIEPHON IHEPrETUKU. DKOJTOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKMU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE ITO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.



@dyHaaMeHTaJdbHble B3aUMOJEHCTBUA. EQUHCTBO (hU3MUECKOM KapTHHBI
MHpa.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPHUMEHEHUE: JIO3UMETD,
Kamepa BunbcoHa, siiepHblid peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paszzgen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3IUKH

Ortanbel pa3BUTUS acTpoHOMHH. [IpuknagHOE W MHPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBH>KEHUE.

CosniHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTh. VIcTouHuK sHeprun CoyiHIIA U 3BE3N.
3BE3/bI, MX OCHOBHBIC XAPAKTEPUCTUKH. JlmarpaMma «CHeKTpajbHbIA Kjacc —
CBETUMOCTbB». 3BE3/bI IJIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHuE
3BE37]. COBpEMEHHBIE MPECTABICHUSI O MIPOUCXOXKACHUU U 3BOIOoIMK CoHIA
Y 3BE3/. DTarmbl )KU3HU 3BE3I.

Mueunsiii [IyTe — Hama [Nanaktuka. [Tomoxxenue u auxkenue CosiHIa B
lNanaktuke. Tunbl ranakTtuk. PangvoranakTukyd v KBazapbl. UEpHbIE ABIPHI B
AIpax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O06ma. PaszGeranue
ranaktuk. Teopus boisbiioro B3peiBa. PenkToBOE N3NTyYeHHE.

Macmra0OHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGmronenus HEBOOPYKEHHBIM rJ1a30M c UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX  MPUIOKEHUW JUIsl  OMpEACNICHUs TOJOKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be31usi CeBepHOTO MONyIIapUs U
SIPKUE 3BE3MBL.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTwu.

O600maromnee NOBTOPEeHUE

Pons ¢u3mkum w acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIMAJILHON M OJTUYECKON cdepax AesTEIHbHOCTH YENOBEKa, POJIb M MECTO
GuU3MKH W acTpOHOMHH B COBPEMEHHOW HAy4YHOW KapTHHE MHUpPa, pOJb
¢dusznueckoit Teopun B GOPMUPOBAHUU TPECTABICHUN O (U3HUECKON KapTHUHE
MHpa, MeCTO (U3MUECKOW KApTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O IIPUPOLE.

Me:xknpeaMeTHbIe CBA3H

Nzydenne xypca pu3uku 6a30Boro ypoBHs B 11 Kitacce oCyIiecTBIseTcs ¢
YYETOM COJIEPIKATENBHBIX MEKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
Oumonoruu, XuMuwu, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemuvle nonsimusl, CBSI3aHHbIE C U3YYEHUEM METOJ0B HAYUYHOIO
MO3HAHUS: SIBICHUE, HaYYHBIA (aKT, TUIOTE3a, (HU3MYECKasi BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHUE CHCTEMBI YPABHEHUM, TPUTOHOMETPUUYECKUE
byHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPBI M UX MPOCKINU HA OCH KOOPJIMHAT,



CIIOKEHUE BEKTOPOB, NPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI, NpU3HAKU
Mo00usl TPEYroJIbHUKOB, ONpPENEJEHUE IUIOMAAN TUIOCKUX (QUryp u oobéma
TeJ.

Buonoeus: snexTpuyeckue SIBICHHUS B JKUBOM INPUPOAE, KoJieOaTelIbHbIE
IBWKEHHS B JKUBOW NPUPOAE, ONTHUYECKUE SBICHHS B KUBOM MNPHUPOJE,
NENCTBHE PAaIUALIMU HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl O0pa3oBaHUs KPHUCTAUIMYECKOM  pPEIIETKH,
CIIEKTpaJbHbIA aHAJIU3.

l'eoepaghus: MarHuTHblE TONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX pYI,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3EMIIETPSACEHUIN.

Texnonoeua: JWHAMA DIEKTPOIEpENad, IEHEpaTop IEPEMEHHOIO TOKa,
AIEKTPOJIBUTATENb, UHAYKIMOHHASA €Yb, pajaap, PaaUuONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenepon, CBYU-neub, MpoeKIIMOHHBINA anmnapart, BOJOKOHHAs OINTHKA,
COJIHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpeamera «®Dusmka» Ha ypoBHE CpEIHETro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIEYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHMS Yy4eOHOTro mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)XaTh  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEHW TMO3UIMENH JTUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHUEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOIIEeCTBa,
pacuIupeHrue JKM3HEHHOTO ONbITa W OMNbITAa JIESITEJBHOCTH B TMpoliecce
peanu3aii OCHOBHBIX HAIPaBJICHUM BOCTUTATEIBHON NESITEIHLHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh  TPAXKITAHCKOM  TO3UIMHM  OOYyYalomerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCHUICKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUMX T'YMAaHHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPaKJaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YyMEHUE  B3aUMOJAEHCTBOBaTbH C  COIMAJIbHBIMHU  HMHCTUTyTaMu B
COOTBETCTBHHU C UX PYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN IEATEIIBHOCTH;

2) NAaTPUOTHYECKOTO BOCTIMTAHUS:

c(hopMUPOBAaHHOCTH POCCUNCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

LHEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/a B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas HSCTETUKY Hay4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKOIN HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEPEC K pa3NuyHbIM cepam mpodhecCHOHATBHON NeATeTbHOCTH, B TOM
quClie CBSA3aHHBIM C (DU3UKONW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BEIOOp Oyaymiedt mpodeccuun W peamn30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U CcamMOOOpa3OBaHUIO B
o0sacTu PU3KMKU HA MPOTSIKEHUU BCEH KUZHMU;

6) 3K0JIOrHYeCKOTro BOCITUTAHUS:



c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbl, OCO3HAHHE TJ100aJIBbHOTO
XapakTepa SKOJIOTMYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYLIECTBIICHUE IEUCTBUNM B OKPYXKAKOLIECW Cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OIbITa JESITEIbHOCTH 3KOJOTMYECKOW HAINPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBHUECKON HAYKH,

OCO3HAaHHE IIEHHOCTUM HAYYHOW [ESITENbHOCTH, FOTOBHOCTH B IIPOILECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TPOCKTHYIO UM  HCCIIEIOBATEIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3oBble Jornueckue aeicTBus:

caMoCTOsITeIbHO  (OPMYJIUPOBATH W aKTyalM3UpOBaTh  MPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICNIATh IIeJIU JICITSIILHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTYKEHMS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBAEMBIX
(U3UYECKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTepHaJbHbIX U HEMaTepHUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJIIM, OIICHUBATh PUCKH TOCJIECACTBUHN JEATEITbHOCTH;

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B YCIOBHUSX pPEaJIbHOTO,
BHUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTebCKHe AeliCTBHUS.

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYECBHIMU TOHATHUAMH U METOJIaMHU
bu3YecCKol HAYKH;

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATeILCKOM u MIPOEKTHOMN
NEATeTbHOCTH B 00ylacTh  (U3UKH, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJOB  pelieHus 3a7ad  (U3HUIECKOTO
COJIepKaHMsl, IPUMEHECHHIO PA3INIHBIX METOIOB ITO3HAHUS;

BJIAJCTh BUJAMH JICITCIHPHOCTH IO IOJYYCHHIO HOBOTO 3HAHHUS, €r0
HHTEPIPETAlliHA, NPeoOpa30oBaHUI0O M IMPHUMEHCHUIO B Pa3IMYHBIX YICOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MPOCKTOB B 00J1aCTH (DU3HKHU;

BBISIBIIATh NPUYUHHO-CJICACTBEHHBIC CBS3M W aKTyaIM3WpPOBATh 3aJ1ady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHMS, HAXOIUTh apryMEHTHI IS JOKa3aTelIbCTBA
CBOHMX YTBEP)KJICHHH, 3a]1aBaTh MapaMETPhl K KPUTCPHH PCIICHHS;

aHAJU3MPOBATh IIOJIYUYEHHBIE B XOJ€ peHIeHHUS 3aJaud Pe3yIbTaThl,
KPUTHYECKH OIICHHWBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHUE B
HOBBIX YCIIOBHUSX;

CTaBUThb U (POpMyIUpoBaTh COOCTBEHHBIE 3aJauylM B 0Opa30BaTEIbLHOU
NEATEeIILHOCTH, B TOM YHCJIC TIPH U3YUCHUN (PU3HKU;

JaBaTh OLICHKY HOBBIM CUTYAaIHsIM, OIICHUBATH MMPUOOPETEHHBIHN OIIBIT;



yMETh TEPEHOCUTh 3HaHUA MO (U3MKE B TMPAKTUYECKYIO 001acTh
KU3ZHEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICHU, MIPEJjIaraTh OPUTHHAIBHBIE TTOJIXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]1auH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM TOJIyueHUs WHOOpManuu (HU3NYECKOro COACPKAHUS
13 UCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSITEILHO OCYIIECTBISATh MOUCK, aHAJIU3,
CHUCTEMATH3alUI0 U MHTEPIpETANIo HHPOpMAIUU pa3IU4YHBIX BUIOB U (HOpM
MpeCTaBICHNUS;

OIICHUBAThH JIOCTOBEPHOCTH UH(POPMAITUH;

UCIIOJIB30BaTh CpPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAITUOHHBIX
TEXHOJIOTUH B PEIICHUHM  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 ¢ COONIIOJIEeHUEM TPEOOBaHUN APrOHOMHUKH, TEXHUKHU
0€30MacCHOCTU, TUTHUEHBI, PeCYypcOCOEPEKeHMsI, TTPABOBBIX U ITUUYECKUX HOPM,
HOpM UHGOPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UUYECKOTO COJCP)KaHHUS B Pa3IUUHBIX (opmaTax C
y4éTOM Ha3HaueHuss WHPOpPMAIMU U  1EJIeBOW  ayJuTOpHWH, BBIOHpas
ONTUMAaIBHYIO0 (GOPMY TIPEACTABICHUS U BU3yTU3AIIUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIAThL OOIEHWE Ha ypokax (U3MKK U BO BHEYPOYHOM
JIEATSIILHOCTH;

pacrio3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallUd MW CMAT4aTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJ/ICTB;

IIOHUMAaTh 5 HUCIO0JIb30BaTh MIPEUMYIIECTBA KOMAaHTHOU 5
WHIUBUTYaIbHON PabOTHI;

BBLIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JIEUCTBUU C Y4ETOM OOIINX
MHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NpUHUMATh 1€ COBMECTHOM JIESTEIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKCHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh pojau C Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3YJIbTaThI
COBMECTHOM pabOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa M Ka)XJOTO yYacTHHKAa KOMAaHIbI B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHUBATh HMACHU C IO3UIMA HOBHU3HBI,
OPUTHHATBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMUYHBIX
CUTYAITUAX, IPOSIBIATH TBOPUYSCTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

PeryisiTUBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUA
Camoopranusanus:

CaMOCTOSITEIbHO  OCYLIECTBJISTh I[O3HABATEIIBHYI) JIESITEIBHOCTh B
obmactn (U3MKM W ACTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIPHO COCTABJISATH IJIAH PEIIEHUS] PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAH BBITIOJIHEHUSI MPAKTUYECKON paboThl C Y4E€TOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;



paclMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTUpPOBaTh €ro, OpaTb Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIULHUU B OOJACTH
(¢u3MKK, TOCTOSHHO TIOBBIIATH CBOW O0Opa30BaTENbHbIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyallUusIM, BHOCUTh KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENIbHOW pedieKCud Kak OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBI pediaeKkcuu s OLEHKM CUTyalluH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHI)KEHHUIO;

OPUHUMATh MOTHUBBI W ApPTyYMEHTHl JPYTUX IPU aHAIHM3E pPe3yJbTaToOB
NEeSITEbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W ApPTyMEHThl JPYTUX IpU aHAIHM3E pPe3yJbTaTOB
NeSITEbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce noCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no (Qusuke I YPOBHS CpeIHEro oOIero oOpa3oBaHUsS Yy OOYYarOITUXCS

COBEPIIEHCTBYETCS AMOIIMOHATBHBIH UHTEIJIEKT, Ipenoiaramni
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKJIOYAIOIIET0  CIIOCOOHOCTh  MOHUMATh  CBOE

OMOIIMOHAILHOE COCTOSIHWE, BHUJIACTH HANPABICHHUS PAa3BUTHS COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIOCOOHOCTh aJaNTHPOBAaTHCA K
OMOIMOHAILHBIM HM3MEHEHHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIWH, BKITIOYAIOIICH CTPEMIICHHE K IOCTHKCHHIO LICITH
U yCTeXy, ONTUMHU3M, HHUIITUATUBHOCTh, YMEHUE JIEMUCTBOBATHh UCXOJIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh AMOLMOHAIBHOE
COCTOSIHME JpPYTHX, YyYUTHIBaTh €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COMIEPEKUBAHUIO;

COIMAJIbHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh  BBICTpaMBaTh
OTHOMICHUS C APYTUMH JIFOJAbMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U Pa3peliaTh
KOH(MIUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny o0yuenuss B 10 kjacce npeaMeTHbe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPHUMEpPaxX Pojab U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOEH;

YUUTHIBATh TPAaHULBI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENECH:
MaTepualibHas TOYKa, WHEpIHUalbHas CUCTEMa OTCuUéTa, abCOJIOTHO TBEPIOE
TEJIO, MICAIbHBIM I'a3, MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEIN,
TOUYEYHBIN JIEKTPUUECKUH 3aps]] IPU pelIeHUH GU3NMUECKUX 3a/1ay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJIAPHO-KMUHETUYECKOH TEOPUU CTPOEHUs
BELIECTBA U  JJIEKTPOJMHAMUKH: pPABHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JABMKEHUE, CBOOOJHOE TAJEHUE Tel, JABMXKEHHE IO
OKPYXHOCTH, HWHEpLus, B3auMojeucTBue Ten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPABIX TN, U3MEHEHUE 00bEMa Tell Mpu
HarpeBaHuu (OXJaXJICHHUH), TEIJIOBOE pPAaBHOBECHE, MCMApeHHe, KOHJEHCALs,
IUTaBJICHUE, KPUCTAIM3alUs, KHUIIEHHWE, BJIAXKHOCTh BO3/lyXa, MOBBIIICHUE
JaBJ€HUs] Ta3a NpPU €ro HAarpeBaHMU B 3aKPBITOM COCYZAE, CBS3b MEXKIY
napaMeTpaMHd COCTOSIHMSIT Ta3a B H30MpoLeccax, dSJEKTpU3auus Tell,
B3aUMOJICVCTBUE 3aPAI0B;

ONMKCHIBATh MEXAaHUYECKOE JABUKEHHUE, UCIIONB3Ys (PU3NYECKUEe BEIHUMHBI:
KOOpJIMHATA, MYyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, CHIIa,
UMIyJIbC ~ Tela, KUHETUYEeCKas  dSHEprus, MOTCHIMaJbHAasg  JHEPrus,
MexaHuueckas pabora, MeXxaHMYecKass MOILIHOCTb, MPHU OMHMCAHUM MPABUIHHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HUCIONB3YEMBIX BETUYMH, UX 00O3HAUYCHUS U
€AMHUIIBI, HAXOIUTH (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUHHY
C ApYTrUMU BEJINYNHAMM;

ONKCHIBATh HU3YUYECHHBIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBHIE SIBICHUS,
UCTIONB3Ys (PU3NYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHUS MOJIEKYJI,
CpPEAHEKBAAPATHUYHASL CKOPOCTh MOJIEKYJI, KOJWYECTBO TEILJIOThI, BHYTPEHHSS
sHeprus, pabora raza, KOIP(HUIMEHT IMONE3HOTO JEHCTBUS TEIUIOBOTO
JBUTATENsA; MpPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIUYHMH, UX O0O03HAYEHUS U EAUHUIIBI, HaXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETMYUHY C IPYTUMU BEITUYMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUUYECKUE  CBOICTBA  BEIIECTBA U
ANEKTPUYECKHUE SIBICHHS (MPOIECChl), HUCIONB3Yyd (PU3NYECKUE BETUYMHBI:
ANEKTPUUYECKUI 3apsl, FJIEKTPUUECKOE M0JI€, HANPSHKEHHOCTD MOJIsL, MOTEHIUA,
pa3HOCTh MOTEHUHUAJIOB; MPU OMHMCAHUU NPABUIBHO TPAKTOBATH (HU3MUYECKUN
CMBICT HCHOJb3YEMbIX BEJIUYHH, UX O0O3HAUYEHUS U EIUHUIBI, YKa3bIBaTh
(GopMysbl, CBS3bIBAIONIME MJAHHYIO (U3MYECKYI0 BEJIMYMHY C JIpPYTHMMHU
BEJINYMHAMU;

aHAJIM3UpPOBAaTh  (PU3WYECKUE TPOLECChl U  SBICHUS, HCIOJIB3YS
¢usznueckre 3aKOHbI M TPHUHIIUIBI: 3aKOH BcemupHoro tsarotenws, |, 11 u Il
3aKkoHbl HBIOTOHA, 3aKOH COXpPaHEHUS MEXAaHUYECKONM SHEPruM, 3aKOH
COXpaHEHHs] UMITYJIbCa, TPUHIUIT CYNEPHO3ULIMU CUJI, MPUHIIMI PaBHOMPABUS
MHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEIHEW KMHETUYECKON SHEpruu
TETUIOBOTO JIBIDKEHUS MOJICKYJ C aOCOJIOTHOM TeMIEpaTypoid, MEepBBI 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IIPU 3TOM PA3JIMYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE
BbIpaKEHUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSICHSIT OCHOBHBIC TMPUHILMIBI JIEUCTBUS MAIlIMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iauvaTh YCJIOBHUS UX O€30MACHOTO UCIOIh30BaHUS
B IIOBCEJIHCBHOM >KH3HU;

BBITIOJIHSITh SKCIEPUMEHTHI 1O HCCIENOBaHUIO (U3UYECKUX SIBICHUU U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHHUH, MPU STOM
dbopmynupoBaTh mpoOiieMy/3ajadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpY/IOBaHUS, MPOBOIAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUs] (PU3UYECKUX BEJIMYMH,
IpU 3TOM BHIOUMpATh ONTHUMAJIBHBIA CHOCO0 H3MEPEHUs W UCIOJIb30BATh
U3BECTHBIE METO/IbI OIEHKHU MOTPEITHOCTENH N3MEPEHHUI;

UCCIEJIOBAaTh 3aBUCUMOCTH MEXIYy (PU3MUECKUMU BEIUYUHAMH C
UCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHUH, MPU ATOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpoOBaTh PE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B
BU/JIe TaOJIUIl U TPaUKOB, JI€JIaTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIICIOBAHMUS;

co0JIro1aTh MpaBujia OE30MacCHOr0 TpyAa MPU MPOBEACHUU UCCIEOBAHUIM
B paMKax y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIIeA0BATEIILCKOW U MPOSKTHOM
NEATeIbHOCTH €  HUCIIOJB30BaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1a60paTOPHOTO 000PYAOBAHUS;

pemaTth pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (DU3UYECKOM MOJICIbIO,
UCTIONB3Ysl (PU3MUeCKHe 3aKOHBl W TMPUHIIMIBI, Ha OCHOBE aHaIn3a YCJIOBUS
3a/1a4d BbIOMpATh (YU3UUYECKYIO MOJIEb, BBIACTATh (PU3MUYECKUE BEITUYWHBI U
dbopmynbl, HEOOXOIUMBIC ISl €€ pelleHUs], MPOBOAUTh PacuéThl U OIICHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI;

pemarb KaueCTBEHHBIE 3a/1a4H: BBICTPauBaTh JIOTUYECKHU
HEMPOTHBOPEUMBYIO IIEMIOYKY PACCYKAECHUN C ONOPON HAa M3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpHU  pEHIeHMH  y4eOHBIX  3a/Jad  COBPEMEHHBIE
UHPOPMAIIMOHHBIE  TEXHOJOTHU  JUIA MIOUCKA, CTPYKTYpHUPOBaHHS,
UHTEPIPETAlMd M TPEACTaBICHUS y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHGOpMAIIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAM3UPOBATH MOTYyYaeMyI0 HH(DOPMAIIHUIO;

NPUBOJUTH TPUMEPHl BKJIaJa POCCHUHUCKMX U 3apyOCKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIETO0 MHpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B TTOBCETHEBHON KU3HU
st obecrieueHuss 0€30MaCHOCTH MpW  oOpameHud ¢  mpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JIJII COXPAHECHHSI 3I0POBbS M COOJIIOICHHS] HOPM
AKOJIOTMUYECKOTO MOBEJICHUS B OKPY KalOLIEl cpefie;

paboTaTe B TpYIIE C BBIIOJHEHHEM PA3JIMYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIbI, PAallMOHAIBHO pacHpenesTh OOS3aHHOCTH U
IJIAHUPOBATh  JESATEIbHOCTh B HECTAHIAPTHBIX CUTyalUAX, aJeKBaTHO
OLICHMBAaTh BKJAaJ  KaXJOr0 M3 YYaCTHUKOB TpyNIbl B  pEUICHUE
paccMaTpuBaeMoOM MPOOIEMBI.

K xonny o0yuenust B 11 kjacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUH:

JEMOHCTPUPOBATh HAa MPUMEPAX POJib U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MMPAKTUYECKON AEATEIBbHOCTH JIFOAEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCcKoi KapTUHBI MUPA;



YUUTHIBaTh TPAHUIIBI MPUMEHEHUS HW3YUYCHHBIX (U3UYECKUX MOJICIICH:
TOYCYHBIN JJIEKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYCUYHBIM MCTOYHUK CBETA,
sIepHasi MOJIelb aToMa, HYKJIOHHAas MOJ€Jb aTOMHOIO siJipa MpU PEIICHUU
dbu3MUecKuxX 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECcChl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB JJICKTPOJMHAMUKH M KBAHTOBOW (UBUKH: DIICKTpUYECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHUCTBUS TOKAa,
B3aUMOJICHCTBUE  MArHUTOB, JJICKTPOMAarHuUTHas  WHAYKIUSA, JICHCTBUE
MarHuTHOTO TOJsi Ha TPOBOJHUK C TOKOM U JABWXKYIIUHCA 3apsi,
AJIEKTPOMArHUTHBIE KOJ€OaHUsI W BOJHBI, MPSMOJIMHEHHOE PacIpOCTpaHECHHE
CBETa, OTPaXKEHUE, TIPEIOMIICHHE, HHTepdepeHIns, TUPpaKIys U NOIsIprU3aIus
CBeTa, nucnepcus cBeta, hotodnekTpuueckuid 3pdext (hotorddekxt), cBeToBOE
JaBJ€HUE, BO3HUKHOBEHWE JIMHEWYaTOro CIEKTpa aromMa BOJOpoOAa,
€CTECTBEHHAs! U UCKYCCTBEHHAS PAJIMOAKTUBHOCTb;

OMUCHIBATh M3YyUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKUE,  DIEKTPUUYECKYI0  MPOBOJAMMOCTh  PA3JIUYHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SIBJICHHS (TMPOLIECCHI), UCMOIL3Ysd (PU3NMUECKHE BEIIMYUHBI:
ANEKTPUUECKHM 3apsifl, CUJIa TOKA, HIEKTPUUECKOE HAMPsHKEHHE, JIEKTPUUYECKOe
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMAIOB, DSJIEKTPOJABIKYIIAs Ccuia, paborta
TOKa, WHAYKIUS MAarHUTHOTO Tons, cwia Awmmepa, cwia JlopeHa,
WHYKTUBHOCTh KATYIIIKH, JHEPrUsl SJEKTPUUECKOTO M MArHUTHOTO TMOJICH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsij U CHJia TOKA B
mpollecce TapMOHUYECKUX  DJEKTPOMAarHUTHBIX  KojeOaHui, (OKyCHOe
pPAcCTOSIHME M ONTHYECKasi CUjia JIMH3bI, IPU OMUCAHUM MPABWIBHO TPAKTOBAThH
(u3MYECKUl CMBICT HUCIOJIb3YyeMbIX BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI,
yKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO (U3MUECKYI0 BEIUYHHY C
JIPYTUMH BEJIMUYMHAMU,

ONKCHIBATh W3Y4YCHHBbIC KBAHTOBBIE SBJICHUS M IMPOILIECCHI, MCIOIB3YS
¢u3nuecKkre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Mojypacnaza, dHEprus
CBS3M aTOMHBIX siIep, NMPH OINMCAHWU MPaBUIBHO TPAKTOBATh (hU3MUYECKUU
CMBICII HCTIONB3YEMBIX BEIWYUH, UX OOO3HAUEHUS W €IUHHUIIBI, YKa3bIBaTh
dbopMyInbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMM, BBIYUCISTH 3HAYCHUE (PU3UUECKON BETUYNHBI

aHANMM3UPOBAaTh  (U3MYECKHUE TMPOIECChl W  SBICHHUA, HCHOIB3YS
¢u3znueckre 3aKOHbI U MPUHIUIBL: 3aKk0H OMa, 3aKOHBI MMOCJIEI0BATEILHOTO U
MapajuieIbHOr0 COEIUHEHUS MPOBOJHHUKOB, 3akoH Jlxoyns—Jlenua, 3akoH
ANEKTPOMArHUTHOM MHAYKIMHU, 3aKOH NPSIMOJMHEHHOTO pacnpoCTpaHEHUs
CBETA, 3aKOHbl OTPAXXEHMSI CBETA, 3aKOHbI IPEJIOMIICHHS CBETa, ypaBHEHUE
OuiHmTeitHa 1 hoToddPeKTa, 3aKOH COXpaHSHUS YHEPTHH, 3aKOH COXPaHEHUS
HMMITYJIbCA, 3aKOH COXPAHEHHs 3JIEKTPUUYECKOro 3apsifia, 3aKOH COXpaHEHUs
MaccOBOT0 YHCIa, MOCTYyIaThl bopa, 3aK0H paguoakTUBHOTO paclajia, Mpyu 3TOM
pazniuyath  CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpaKE€HUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

ONpEeNeNATh HAMNpaBJICHUE BEKTOpa HWHAYKIMM MArHUTHOIO  MOJS
MMPOBOJHUKA C TOKOM, CHJIBI AMIepa 1 CuiIbl JIopeHna;

CTPOUTH U ONHUCHIBATH M300paKEHHE, CO34aBAEMOE IJIOCKUM 3€pKaJIOM,
TOHKOM JTUH30M;

BBIMIOJIHSITh SKCIEPUMEHTHl 1O HCCIENOBaHUIO (U3UYECKUX SIBICHUU M
MIPOILIECCOB C MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUU: MPU ITOM
dbopMynupoBaTh MpoOJaeMy/3alady W THIOTE3y YYEOHOTO OKCIEPHMEHTA,



coOupaTh YCTAHOBKY W3 MNPEIJIOKEHHOTO 00OpYAOBaHMS, MPOBOJUTH ONBIT U
(bopMyIHUpPOBATH BHIBOJIBI;

OCYILIECTBIISTh MPSMbIE M KOCBEHHbBIE M3MEPEHHUs (PU3MUECKUX BEIUYUH,
Ipu 3TOM BHIOMpaTh ONTHMANBHBIA CIOCOO HM3MEpPEHHS U HCHOIb30BaTh
M3BECTHBIE METO/bI OLIEHKH IIOIPEIIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH C MCHOJIb30BaHUEM
OpSIMBIX HM3MEPEHUN: TMpPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHpPOBAThH
pE3yJIbTAaThl MOJYYEHHON 3aBUCUMOCTU (PU3MUECKUX BEJIUYHMH B BHUJIE TAaOIUL U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIEI0BAHMUS;

co0JIro1aTh MpaBuja OE30MacHOr0 TpyAa IMpU MPOBEAECHUU UCCIIECIOBAHUI
B paMKax y4eOHOro 3KCIIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENbHOCTH  C  HKCIOJIB30BAHUEM  U3MEPUTEIbHBIX  YCTPOUMCTB U
1abopaTopHOro 00O0PYAOBAHMS;

pemiatb pacy€THbhIE 3aJaud C SBHO 3aJlaHHON (DU3UYECKON MOJENbIo,
UCTIONB3Yys (PU3MYECKHE 3aKOHBl M MPUHLMUIIBI, HA OCHOBE aHajlu3a YCIIOBUS
3aa4l BHIOMpATh (DU3MUECKYI0 MOJEINb, BBIICTATh (GU3NUSCKUE BEIMYHUHBI U
dbopMyIbl, HEOOXOAMMBIEC JUIsl €€ PEelIeHUs, MPOBOAUTH PACUYETHl U OLEHUBATH
pPEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYNHBI;

penarhb KayeCTBEHHbIE 3a/lavuu: BBICTPANBATh JOTUYECKH
HENPOTUBOPEUMBYIO LIETIOUKY PACCYX ACHUH C OMOPOM HA M3YYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPU  pEeHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE  TEXHOJOTHMH  JUIsl  TIOMCKa, CTPYKTYPHPOBaHMUS,
UHTEpPIpPETAllMd W TMPEJCTaBICHUS y4eOHOM M HAy4YHO-TIOMYJSPHOM
uHbOpMAIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOTYyYaEMYI0 HH(DOPMAIHUIO;

OOBSCHATh TPHUHIMIIBI JEUCTBUS MAIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyarh yCIOBUA MX O€30MacHOrO0 MCIOJB30BaHHS B
MIOBCETHEBHOM JKU3HH;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B TTOBCEIHEBHON KU3HU
Ui obecrieueHus 0€30MACHOCTH TpH  OOpallleHuH ¢ NpubopamMu |
TEXHUYECKUMU YCTPOUCTBAMH, /IS COXPAHECHHUSI 3I0POBbS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIeH cpele;

paboTaTh B TpYINIE C BBIIOJHEHHUEM pA3JIMYHBIX COIMAIBHBIX pPOJeH,
IUTAHUPOBaTh PabOTy TPYIIbI, PAlMOHAIBHO PaCHpenessaTh O0S3aHHOCTH U
IUIAHUPOBATh  JIEATENBHOCTh B  HECTAaHAAPTHBIX CHUTyalUsX, aJeKBAaTHO
OLIEHMBAaTh BKJIAJ  KaXJOr0 W3 YYaCTHUKOB TpYIIBl B  pELICHHUE
paccmaTpuBaeMom POOJICMBL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HaumeHoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3iejioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoThI
Paznen 1. ®PUBUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
11 dusnka 1 METOIBI 5 bu6moreka [IOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kinemaruia S https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2
Hlunamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
2.3 COXpaHCHUS B 6 1 1 bubmorera [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETUYECKOM https://m.edsoo.ru/7f41bf72

TEOPHUH



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

3.9 OCHOBBI 10 bubmmoreka [{OK
' TEPMOAUHAMHUKH https://m.edsoo.ru/7f41bf72
ArperarHbie
33 COCTOSIHUS 5 bubnuorexa [JOK
' BenectBa. MasoBble https://m.edsoo.ru/7f41bf72
IIEPEXO0 1Bl
Hroro no pazneny 24

Paznen 4. DJIEKTPOJANHAMUKA

bu6moreka [IOK
4.1
MeKTpOCTATHIa 10 https://m.edso0.ru/7f41bf72
ITocTostHHBII
4.2 AIEKTPUYECKUN TOK. 19 bubnuoreka [IOK
' Toxu B pa3TuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE BpeMst 2
OBILEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paznen 1. QJIEKTPOJIMHAMUKA
MaruuTtHOE 110JI€E. Bu6 110K
HOINOTEKA
1.1 9
JICKTPOMATHHTHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKITAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
MexaHndeckue u
2.1 3JIEKTPOMAarHUTHEIE 9 1 bubmmorexa LOK
) P https://m.edsoo.ru/7f41c97c
KoJie0anus
Mexanuueckue U
2.2 3JIEKTPOMAarHUTHEIE 5 1 Bubmorexa ITOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [JOK
2.3 O
frrmia 10 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

OCHOBEHI CIIEIHATBHOMN
TEOpUH
OTHOCUTEIBHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
41 DNeMEeHTHI KBAaHTOBOM 6 bubnuotexa [JOK
' OIITUKHU https://m.edso0.ru/7f41c97c
bubmmoreka [{OK
4.2 C
TpocHHe aTomMa 4 https://m.edsoo.ru/7f41c97c
bu6morteka [IOK
4.3 A
TOMHOE SIPO 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU

DJIEeMEHTHI aCTPOHOMUU

bu6moreka [IOK

51
1 acTpoU3UKH ! 1 https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 Oo6o06maromee 4 bubnuorexa [JOK
' HOBTOPEHHE https://m.edso0.ru/7f41c97¢c
HWtoro mo pazaeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4

YACOB II10 ITPOTPAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl
cpeaHero oouiero oopa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha MpHUMEpax pojib U MecTo (U3MKKM B (POPMUPOBAHUU COBPEMEHHOW Hay4dHOMU
KapTHHBI MUPA, B PA3BUTUN COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKOMN ACSITEIBHOCTH JIHOAEH

10.2

YuuThIBaTh TpaHUIBl MPUMEHEHHS U3YyYEHHBIX (U3MYEeCKHX MOJeliei: MaTepuanbHas TOYKa,
WMHEepLHalbHasl CHUCTeMa OTCYETA, aOCONIOTHO TBEPJOE TENO, UJICATbHBIN ra3; MOJEIH CTPOEHUS ra3os,
KUAKOCTEH U TBEPJBIX TEJ, TOUSUHBIM IEKTPUUYECKUH 3apsii — IPU pelieHNnH PU3NUYEeCKHX 3aa4

10.3

Pacno3naBath ¢usmyeckue sBICHUSA (TIPOIECCh) U OOBACHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJIIPHO-KHHETUYECKOM TEOPUH CTPOSHHUS BEUIECTBA M AJICKTPOJAMHAMUKH: PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOTHOE TaJCHUE TEll, IBWKEHHE MO0 OKPYKHOCTH,
WHEpIUs, B3aUMOJIeiicTBrE T, Tuddy3usi, OpOYHOBCKOE IBUKEHHE, CTPOCHHUE YXKUIKOCTEH U TBEPIBIX
TeJI, U3MEHeHHe o0BbEMa TeN NpU HarpeBaHWM (OXJIAXKJICHWH), TEIUIOBOC PAaBHOBECHE, HCHAPCHHE,
KOHJICHCAIWS, TUIaBJICHHE, KPUCTALIN3allnsl, KUIICHUE, BIQKHOCTh BO3/1yXa, OBBIIICHHUE JIaBJICHHS Tra3a
IIPY €r0 HarPEBaHUU B 3aKPBITOM COCYJIC, CBSI3b MEXKIY IapaMeTpaMU COCTOSIHUS ra3a B H30MPOIleccax;
AJICKTPU3AIUS TEJl, B3AUMOJICHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHHYECKOE ABWIKCHUC, HUCIHOJIb3YA (I)I/ISI/I‘IGCKI/IS BCJIIMYUHBI: KOOpJAWHATa, TIYTh,
IMIEpEeMCUICHUEC, CKOPOCThb, YCKOPCHHEC, MacCCa TCJid, CHJIa, HMIIYJIbC TCJId, KHHCTUYCCKAsA OSHCPTU:,
IMOTCHIMAJIbHAA OHCPIrusd, MCXaHHYCCKasd pa60Ta, MCXaHHUYCCKasA MOIIMHOCTDL, IIPpHU OIIMCAHHU IIPABHUJIBHO
TPAKTOBATH @HBHQCCKHI’I CMBICJI HCIOJIb3YEMBIX BCJIWYHUH, HUX 0003HaUCHHUS U CAWHUIIbI, HAXOIUTb
(I)OpMy.]'ILI, CBA3BIBAIONIUC TAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYNHY C IPYT'UMH BCIIMUMHAMUA

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA Te€lI M TEIUIOBBIE SABJICHUS, HCIIOJIb3Ys (I)I/I3I/I"ICCKI/Ie




BCJIMYMUHBL: OaBJICHUC Ta3a, TEMIICpaTrypa, CPCAHAAd KHUHCTUUYCCKAA DHCPrud XaOTHUYCCKOI'0 ABUIKCHHUSA
MOJICKYJI, CpeTHEKBaJApaTU4YHAs CKOPOCTh MOJICKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JSHEPTHUS,
paboTa rasa, k03¢(UIMEHT MOJIE3HOTO JCHCTBUS TEIUIOBOTO JBHUTATElsl; MPU OMUCAHUMU TMPABHIHHO
TPAaKTOBAaTh (1)H3HHGCKHﬁ CMBICJI HCIIOJIb3YCMbBIX BCJIIMYHH, HX 0003HaUYeHUT U CIUHUIIBI, HAXOJUTb
(hopMyITBI, CBA3BIBAIONINE JAHHYIO (U3NYECKYIO BEIMYUHY C IPYTUMH BEIMYHMHAM

10.6

OnuceiBaTh M3y4YEHHbIE JIEKTPUUYECKHE CBOMCTBA BEIIECTBA W AJIEKTPUUYECKHE SIBIEHMS (IIPOLIECCHI),
UCIOJIb3YS (PM3NYECKUE BEIMYMHBL: AJIEKTPUUECKUH 3apsij, IEKTPUUYECKOE I0Jie, HAPsHKEHHOCTD MOJIs,
MOTEHIIMAJ, Pa3HOCTh MOTEHIHAJIOB; IPU ONHUCAHUU MPABWIBHO TPAaKTOBaThb (U3NYECKUH CMBICI
HCIIOJIb3YEMBIX BEIMYMH, WX 00O3HAUEHUs U €JUHMIIBI; yKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLINE JaHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMHU BETUYMHAMHU

10.7

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, UCIOJIB3YS (PU3NYECKHE 3aKOHBI U MPUHIMIBL: 3aKOH
BcemupHoro tarorenus, |, Il u 11l 3akonsr HptoTOHA, 3aKOH COXpaHEHUS] MEXaHMYECKOW YHEPIHH, 3aKOH
COXPAaHEHHUS HMMITYJIbCa, MPUHIUI CYNEPIIO3UIIMU CUJI, TPUHLHUII PAaBHOIPABHS MHEPLUHUAIBbHBIX CHCTEM
0TCcuéTa; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEILECTBA, T'a30BbIE€ 3aKOHBI, CBS3b CpelHEel
KHHETHYECKON PHEPTUU TEIUIOBOTO IBMIKEHHUS MOJIEKYJ ¢ aOCONIOTHOW TeMIlepaTypoil, TEpBBIM 3aKOH
TEPMOJUHAMHKH; 3aKOH COXPAaHEHHUs DJIEKTPUUECKOro 3apsjaa, 3akoH KymoHa; mpu 3TOM pas3nuyarh
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHUE M YCIOBHUS (TpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH

10.8

OOBIACHATE OCHOBHBIE IIPHUHIUIIBI HeﬁCTBHH MallluH, HpI/I60pOB N TCXHHUYCCKHUX YCTPOP'ICTB; pas3iniaTb
YCJIOBUS UX 0€e30MIacHOro MCII0IL30BaHuUs B HOBCCI[HCBHOﬁ KHN3HHU

10.9

BbITIONHATE KCHEPUMEHTHI 10 MCCIEA0BAHUIO0 (DU3MUYECKUX SBICHUN U MPOIIECCOB C HCIOJIb30BAHUEM
IPSIMBIX U KOCBEHHBIX U3MEPEHHUIt; Ipu 3TOM (hopMynupoBaTh mnpodiemy (3aady) U TUIOTE3y y4eOHOTro
JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOPYAOBAaHUS, MPOBOJUTH OMBIT U
(hopMynUpOBaTh BHIBOIbI

10.10

OcymecTBnATh MNpsIMble W KOCBEHHblE H3MEpeHus (U3NYECKUX BEJIMYMH; NP 3TOM BHIOHMpATH
ONTUMAJIBHBIA CHOCO0 M3MEpeHHs M HUCHOJb30BaTh HW3BECTHBIE METO/bl OLICHKHM IOTPEUIHOCTEN
U3MEPEHUIN




10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIMYMHAMH C MCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUIA;
Opd 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHpPOBATH pe3ylbTaThl IOJyYCHHOH 3aBUCHMOCTHU
(U3NYECKNUX BETMYMH B BHJIE TAOJIUI ¥ TPaUKOB, A€TIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHMS

10.12

CoOmofate mpaBmia 0€30MacHOTO TpyJda HpU IPOBEICHUM HCCIEJOBAHMH B paMKax y4eOHOro
IKCIIEPUMEHTa, y4eOHO-UCCIEOBAaTEIbCKOIl M IMPOEKTHOW  JESATENbHOCTH C  HCIOJIb30BAHUEM
W3MEPUTENBHBIX YCTPOMCTB U J1a00PaTOPHOTO 000PYIOBaAHUS

10.13

Pematp pacué€rHble 3a1aun ¢ SIBHO 33/1aHHOM (M3MYECKOW MOJEINbI0, UCIOJIb3YS (DrU3HuecKue 3aKOHbI U
MIPUHIIUIIBI; HA OCHOBE aHAJINM3a YCJIOBUS 3a/1a4 BHIOMpATh (PU3UUECKYIO MOJIENb, BBIIEIITH (PU3HUECKUE
BEJTMYMHBI U (POPMYIIbI, HEOOXOAUMBIE Ul €€ pEelIeHUs], TPOBOIUTH PACYETHI U OLEHUBATh PEaJTbHOCTD
MOJIYY€HHOTO 3HAYeHHs] PU3NUYECKON BETMUHHBI

10.14

PemaTe kauecTBEHHbBIEC 3a/1a4d: BBICTPAMBATH JOTUYECKH HEMPOTHBOPEUYMBYIO IIETIOYKY PACCYKACHUU C
OTIOPOI HA M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBICHUS

10.15

Hcnonb3oBath npu pemieHny y4eOHBIX 3a/1a4 COBpeMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH /IS TTOKCKA,
CTPYKTYPUPOBAaHHUSI, UHTEPHPETAMN U MPEACTAaBICHUS y4eOHOW M HAyYHO-TIOMYNISAPHON HHpOpMAIHH,
MOJIYYE€HHOM U3 Pa3IMYHbIX HCTOUHUKOB; KpUTHUECKH aHAIM3UPOBAThH NOJTydaeMyto HH(OpMaIHIo

10.16

[IpuBoauTh mNpUMeEpbl BKJIaJa POCCUUCKUX U 3apyOeXHBIX YYEHBIX-(QU3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb3oBarh TeopeTHUecKWe 3HAHUS 1O (U3UMKE B TOBCEAHEBHOW JKM3HHM U1 oOOecredeHus
0€30MacHOCTH MPH 0O0paleHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOICTBAMHU, JIIsl COXPAHEHHUS 3/I0POBbS
U COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO MOBEJCHMSI B OKpYXKAloIIel cpeie

10.18

PaGoraTh B TpyImie ¢ BBIMOJIHCHUEM DPA3JIMYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIIHI,
palMOHAILHO PaclpeiessaTh 00I3aHHOCTH U IUIAHUPOBATh JCATEILHOCTh B HECTAHIAPTHBIX CUTYAIIHSX,
aJICKBaTHO OILICHUBATh BKJIAJ] KAXKJIOTO W3 YYaCTHUKOB TPYIIBI B PEHICHHE paccMaTpUBacMOM
poOIIeMbl




11 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl
cpeaHero oouero oopa3oBaHus

111

JleMoHCTpHpOBaTh Ha MHpuUMepax pojib U MecTo (U3UKK B (OPMHUPOBAHUM COBPEMEHHON Hay4HOMU
KapTHHBl MUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B NPAKTUYECKON NEATEIBHOCTH
JIOZIEH, LIEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUPA

11.2

Y4uTHIBaTh IPpaHULBl IPUMEHEHHSI U3YUEHHBIX (PU3UUECKUX MOJIEIEH: TOUSUHBIH 3JIEKTPUUYECKUH 3apsij,
sJiepHas MOJIeNlb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO siJipa NMpH pelieHny Gpu3nueckux 3aaad

11.3

Pacnio3naBate gusnueckue siBiaeHUs (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB AJIEKTPOIMHAMUKHI
Y KBAaHTOBOW (DM3MKHU: DIEKTPUYECKAs MPOBOJAMUMOCTD, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE
NeMCTBHS TOKa, B3aUMOJICHCTBHUE MAarHUTOB, 3JIEKTPOMAarHUTHAs MHIYKINS, IEHCTBUE MAarHUTHOTO TOJIs
Ha TMPOBOJHUK C TOKOM M JBIKYUIMICS 3apsii, OJEKTPOMarHUTHble KoOJIEOAHHSI UM  BOJIHBI,
MPSIMOJIMHEHHOE paclpoCTpaHeHHE CBETa, OTPaKeHUE, MperomiieHue, uHTephepeHuns, Tubpakius u
moJisipu3alids CBeTa, aucrnepcus cBera, (oTtodnekTpudeckuii ekt (pororddekr), cBeToBoe
JaBJICHUE, BO3SHUKHOBEHHE JMHEWYATOrO CIEKTpa aroMa BOJOPOJ]a, €CTECTBEHHAs U HCKYCCTBEHHas
Pal0aKTUBHOCTh

114

OnuceIBaTh U3y4YE€HHBIE CBOMCTBA BELIECTBA (IEKTPUUECKUE, MATHUTHBIE, ONITUYECKHE, FIEKTPUUECKYIO
IPOBOAMMOCTh PA3IMYHBIX CPEN) U AJIEKTPOMArHUTHBIC SIBIICHUS (IIPOLECCH), UCTONb3Yd (PU3NYECKUE
BEJIMYMHBI: DJEKTPUYECKUN 3apsl, CHJIa TOKa, OJIEKTPUYECKOE HaIpsHKeHHe, JIEKTPUYECKOe
COMPOTHBIIEHUE, pa3HOCTh moTeHuanoB, JJC, paboTa Toka, MHAYKIUS MArHUTHOTO TOJS, cuja
Awmmnepa, cuna JlopeHna, HHAYKTUBHOCTh KATYIIKH, YHEPTHUs 3JEKTPHUUYECKOr0 W MAarHUTHOTO IOJICH,
nepuoJ] W YacToTra KoyieOaHMil B KojeOaTeNIbHOM KOHType, 3apsll W CHla TOKa B Ipollecce
TapMOHHUYECKHUX SJIEKTPOMArHUTHBIX KojeOaHWH, (POKYCHOE paccTOSHHME M ONTHYECKas CHUJla JIMH3BI;
IpY ONMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI MCIIOJIb3YEMbIX BEIMYHMH, UX 0003HAUEHUS U
CIMHUIIBl; YKa3blBaTh (OPMYNbI, CBSA3bIBAIONIME JAHHYIO (U3MUECKYI0 BEIMYUHY C JPYTUMHU




BCIMYMUHaMU

115

OnuceiBaTh M3YYCHHBIC KBAHTOBBIC SIBIICHUS W TPOIECCHI, HCIONL3Yysd (HU3MUECKUE BEITUYHHBI:
CKOPOCTH 3JIEKTPOMArHWTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, DHEPIrHsS W HMITYJIbC (DOTOHA,
NEpHUOJT TOJIypaclaaa, JSHEPrus CBSA3M AaTOMHBIX S7ACp; IMPH ONHUCAHWW MPABHIBLHO TPAKTOBATh
(U3HYECKUI CMBICII MCTOJB3YEMBIX BEIMYHH, WX O0O3HAYCHHUS M CIWHHUIBI; YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (HU3UYCCKYI0 BEIIMUMHY C JPYTUMHU BEIIMYMHAMH, BBIYUCIISATH 3HAUCHHE
(bU3UYECKON BETMYMHBI

11.6

AHanmM3upoBaTh (U3UYECKUE TPOLECCH U SIBICHHS, UCIONB3Ys (U3NYECKHE 3aKOHBI M TPUHIIHIIGL:
3akoH OMa, 3aKOHBI MOCTIEIOBATEIHHOTO | MapaUICIbHOTO COEMHEHHSI POBOTHUKOB, 3aKOH J[Koyrs —
JleHna, 3aK0OH JIEKTPOMAarHUTHOW WHAYKIIMH, 3aKOH TPSMOJIMHEHHOTO pacIpOCTPAHEHUS CBETa, 3aKOHBI
OTpaXXEHMsI CBETA, 3aKOHBI IPEJOMJICHUS CBETa, ypaBHeHHEe OWHIITEeHHa 11 ¢GoTtodddexTa, 3aKoH
COXpaHEHHs JHEPTUH, 3aKOH COXPAHCHHWs HMITYJIbCa, 3aKOH COXPAHEHHS DJICKTPHUUYECKOTO 3apsijia,
3aKOH COXPAHEHHs MacCOBOTO YHCIa, MOCTyNaThl bopa, 3aKOH paaroakTUBHOTO pacraja; Mpu 3TOM
pa3nu4arh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE U YCIOBHS
(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

Onpenenatps HapaBICHUE BEKTOPA WHIYKIIMH MarHUTHOTO TOJISI MPOBOJHUKA C TOKOM, CHJIBI AMIiepa 1
cunbl Jlopenia

11.8

CTpOI/ITB M OITKMCBIBATH I/I306pa)KCHI/Ie, CO31aBa€MO€ IJIOCKHUM 3€PKaJIOM, TOHKOM JIMH30M

11.9

BbINONHATE SKCIIEPUMEHTHI IO UCCIIETOBAaHUIO (DPU3UYECKUX SBJIEHUN U MPOIECCOB C UCIOJIb30BAHUEM
IPSIMBIX U KOCBEHHBIX U3MEPEHHIA; IPH 3TOM (POpPMYIHPOBATh IpodiieMy (3aauy) U rUIoTe3y y4eOHOro
JKCIIEPUMEHTa, COOUpaTh YCTAHOBKY M3 MPEIOKEHHOrO OOOpyIOBaHUs, MPOBOIUTH OMBIT H
(hopMynUpOBaTh BHIBOIbI

11.10

OcylecTBiATh MNpsiMbIE M KOCBEHHBIE H3MEPEHUs (PU3MUYECKMX BEIMYUH;, IPU 3TOM BBIOMpAThH
ONTUMAJIBHBIA C€HOCOO HM3MEPEHUS U UCIHOJIb30BaTh M3BECTHBIE METOJbl OLIEHKHU IOTPEUIHOCTEN
U3MEPEHUI

11.11

HccnegoBaTh 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIMYHH C HCIIOJIb30BAHHUEM IIPAMBIX H3MepeHHI>i; Ipu 3TOM
KOHCTPYHUPOBATL YCTAHOBKY, (I)I/IKCI/IPOBaTB PC3YJIbTAThI HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (bI/I3I/I‘leCI(I/IX




BCJIMYHH B BUJIC Ta6JII/II_[ u I‘pa(i)I/IKOB, ACJIaTh BBIBOJBI 110 PE3YJIbTaTaM HMCCICIOBAHHUA

11.12

CoOnronate mpaBuia O€30MACHOTO Tpyla MPHU TMPOBEAECHUM HCCIECAOBAHUM B paMKax Y4eOHOTO
JKCIIEpUMEHTA, Y4eOHO-MCCIIEIOBATENIbCKOW W MPOEKTHOH JESTENbHOCTH C HCIOJIb30BaHHEM
U3MEPUTENIbHBIX YCTPONCTB U J1JAOOPAaTOPHOro 000PYyAOBaHUS

11.13

Pematp pacuérHbie 3a7auu C SBHO 3aJJaHHOM (PU3NYECKOIN MOJEIBIO, UCTIONb3Ysl (PU3NYECKUE 3aKOHBI U
NPUHIUIBI; HAa OCHOBE aHajiu3a YCJIOBHUS 3aJauyd BBIOMpPATh (PU3MYECKYI0 MOJEINb, BBIACIATH
(u3nueckue BeIMYUHBI U POPMYIIbl, HEOOXOIUMBIE JIJIsl €€ pelleHus], IPOBOIUTh PACUETHI U OLIEHUBATh
peaIbHOCTh MOJIYYEHHOT0 3HaYeHUs] PU3NUECKON BETMUYHUHbI

11.14

PemaTte xauecTBEHHbBIE 3a7a4l: BBHICTPAUBATh JIOTHYECKHA HEMPOTHBOPEUHUBYIO IIEMTOYKY PACCYKICHUN C
OTIOPOI HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBJICHUS

11.15

Hcnonan3oBath Inpru PpCIICHUN y‘—Ie6HBIX 3aga4 COBPEMCHHBIC I/IHCbOpMaI_[I/IOHHI)Ie TEXHOJIOTUN JJIs1
MOUCKA, CTPYKTYPHUpPOBaHHUS, HWHTEPIpPETAlMd W NPEICTaBICHUS Y4eOHOM M HAay4HO-NOMYJISAPHOMN
nHpOpMAIIMK, TOJYYCHHON W3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH AHAIU3UPOBATH MOJIYYIaEeMYIO
nH(pOpMaITUIO

11.16

OOBSACHATH MPUHIUIBI IEHCTBUS MAaIlliH, IPUOOPOB M TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBUS UX
0€30MMacHOTO MCNOJIb30BaHMS B IOBCETHEBHOM KU3HU

11.17

[IpuBoauTH mpHUMeEpbl BKJIaJa POCCUMCKUX W 3apyOEKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE HAyKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnons30BaTh TCOPETUYCCKHUE 3HAHUA 110 (1)I/I3I/IKC B HOBCC,HHCBHOI;'I KU3HHU OJId oOecneyeHus
0€e30I1aCHOCTH IIpH O6paH_ICHI/II/I C an60paMH 1 TCXHHYCCKHMMH YCTpOﬁCTBaMH, JI1 COXpaHCHUA
300POBbS U CO6J'IIOI[CHI/IH HOPM 3KOJIOTHYCCKOI'O ITOBCACHUA B oxpyxcaromeﬁ cpeac

11.19

Pa6orats B rpynmne € BBIIOJIHCHHUEM PAa3JIMYHbIX COLHUAJIbHBIX pOJ'I@fI, IJIaHUPOBATb pa60Ty rpyIlIibl,
palOHAaJIbHO PpacCIpeCaACiIATb 00s13aHHOCTH U IUIaHUPOBATE ACATCIIBHOCTb B HCCTAHAAPTHBIX CUTYAIUAX,
AICKBATHO OCHUBATD BKJIAJ] KAXKIOT'O U3 YHACTHUKOB I'PDYIIIILI B PCHICHUC paCCManHBaCMOﬁ HpO6J'I€MBI

INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA
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3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYUYHOI'O [TO3HAHU A

1.1

®usnka — Hayka o npupoje. HaydHble MeTOABl MO3HAHUS OKPYKAIOIIETO MUpa.
Ponp skcnepumeHTa M TEOPUM B IMPOLIECCE MO3HAHUSA NMPUPOABI. DKCIEPUMEHT B
busnke

1.2

MopenupoBanue QU3NYECKUX SBJIEHUH U TmpoueccoB. HaydHble TruMoTe3sl.
duznyeckue 3aKOHbl U TEOpHUH. ['paHUIBl TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB.
[punnun cootBercTBUs. Ponp u Mecto ¢usuku B pOpMHUPOBAHUM COBPEMEHHOMN
Hay4YHOUM KapTHHBI MUPA, B TPAKTUYECKOW ESITEIBbHOCTH JIOJICH

MEXAHHKA

2.1

###HPar#KITHEMATHKA

211

Mexannuyeckoe ABmkeHHe. (OTHOCUTENBHOCTh MEXaHHYECKOrO  JBHXKECHHUS.
Cucrema orcuéra. TpaekTopus

2.1.2

[Tepemenienue, CKOPOCTh (CPEAHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHUE
MaTepuaIbHOW TOYKM, MX MPOEKIMH Ha OCHU cHCTeMbl KoopauHaT. CrokeHue
nepeMenIeHU U CI0XKEHHE CKOPOCTel

2.1.3

PaBHOMepHOE U pPAaBHOYCKOpPEHHOE MpPSIMOJUHEHHOE JABWKeHue. [ 'paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U [epeMeleHus
MaTepuaibHON TOYKU OT BPEMEHU

2.1.4

CBoOoHOE majieHne. Y CKopeHrne CBOOOHOTO MaieHus

2.1.5

KpHBOHHHeﬁHOG JABHIKCHHC. PaBHOMepHOC JABMOKCHHUC MaTepHaﬂLHOﬁ TOYKH IIO




OKPYXKHOCTH. YTJIOBasg CKOpPOCTb, JIMHEWHAass CKOpocTh. Ilepuox um wacrora.
LleHTpOoCTpEMUTENIBEHOE YCKOPEHUE

Texaudeckue YCTpOfICTBaI CIIMAOMCETP, ABMIKCHUC CHAPAAO0B, LHCIIHBIC U PEMCHHBIC

2.1.6
nepeaayn
[IpakTnueckue paboTel. W3mepeHue MruoBeHHOUW ckopoctu. MccnenoBanue
COOTHOIICHUSI MEXKIy TWYTSIMH, TPONIECHHBIMH TEJIOM 3a TIIOCIIeAOBaTEeIbHBIC
2.1.7 paBHBIE TPOMEXYTKH BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIKEHHWW C HavaIbHOMN
CKOpPOCTBIO, paBHOW Hymo. M3yueHwe ABYWIKEHUS IIapUKa B BS3KOHM KHUIKOCTH.
W3yuenne nBmkeHus Tena, OpOMEHHOTO TOPU30HTAIEHO
#iPar#t# JUHAMUKA
991 [Ipuanmn otHocuTenbHOCTH ["anmies. IlepBbiiil 3akoH Herorona. MHepuuanbHble
o CHCTEMBI OTCYETA
2.2.2 Macca Tena. Cuna. [IpuHIMN cyneprno3uimm Cul
993 Btopoit 3akon HproTOHa 171 MaTepuaqbHOW TOYKHM B HMHEPIMAIBHOM CHCTEME
o otcuéra (MCO). Tperuii 3akon HproToHa /17151 MaTepHAIbHBIX TOUYEK
224 3akoH BcemupHoro tarotreHus. Cuna tspkectu. llepBas kocmMudeckass CKOPOCTb.
2.2 o Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe tpenue. Cuna TpeHHUS CKOJBXEHHS U CUjla TPEHHs MOKOS.
2.2.6 Kosddunment tpenus. Cuiia conpoTHBICHUS MPH IBMXKCHUU Tela B KUAKOCTU
WM ra3e
2.2.7 IToctynaTtensHoOe 1 BpalaTeabHOE IBUKEHUE a0COIIOTHO TBEPAOTO Tea
228 MOMEHT cuJIbl OTHOCUTENBHO Ocu BpamieHus. Ilnedo cumbl. YcnoBus paBHOBecuUs

TBEpHoro tesna B MCO




2.2.9

Texauueckue YCTpOﬁCTBaZ MOAIIHUITHUKH, IBUKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTnueckue paboTel. M3yueHue nBUKEHUS Opycka IO HAKJIOHHOM IJIOCKOCTU
IOJ JCHUCTBHEM HECKOJBKMX CHWI. MccienoBaHue 3aBUCUMOCTH CHII YIPYTOCTH,

2.2.10 BO3HUKAIOIIKX B JeOPMHUPYEMOIi MPYKUHE M PE3UHOBOM 00pasIie, OT BEITHMIUHBI
ux nedpopmanuu. MccnenoBanue yciaoBuil paBHOBECHSI TBEPJOTO Tesia, UMEIOIIETO
OCh BpaIeHHs
##HPar###3AKOHBI COXPAHEHN S B MEXAHUKE
231 Nmnynbc MaTepuanbHON TOYKH, CHCTEMBI MAaTEpHAIbHBIX TOUYEK. VIMITYIbC CHIIBI U
o U3MEHEHUE UMITYJILCA TeJa
2.3.2 3akoH coxpanenus umiyiasca B UCO. PeaktuBHOE ABHKEHNE
2.3.3 PaGora cumbl
2.34 MOIHOCTE CUIIBI
2.3.5 Kunerndeckast sHEprus MaTepuabHON TOUKH. TeopemMa 0 KHHETHYECKON YHEPTHH
236 [TorentmanpHas sHeprus. [loTeHnuanbHass SHEPrus ymnpyro neGopMHUPOBAHHOM
2.3 o npyxusbl. [loTeHunanbHas sHeprus Tena BOJIU3H MOBEPXHOCTH 3eMIIN
[ToTenuuanbHble W HENOTEHIUANbHbIE CUIbL. CBs3b PabOThl HEMOTEHLHATBHBIX
2.3.7 CHWJI C U3MEHEHHEM MEXaHMYECKON SHEpruM CUCTEMBbI Tej. 3aKOH COXpaHEHHS
MEXaHUYEeCKOU SHEePruun
2.3.8 Yupyrue u Heynpyriue CTOIKHOBEHHUS
239 Texnuyeckne yCTpOWCTBA: [IBUKEHHE paKeT, BOJAOMET, KOMep, NPY>KUHHBIH
h IUCTOJIET
2310 [Ipaktuyeckue pabotel. VM3yueHue CBA3M CKOPOCTEH Tel MpHU HEYNpyroMm yuape.
h HccnenoBanue cBsi3u pabOThI CHIIBI C N3BMEHEHHEM MEXaHUYEeCKOW SHEPTUU Teja
3 MOJIEKVJISIPHASA ®U3UKA U TEPMOAMHAMUKA




#i#Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU

OcCHOBHBIE TIOJIO)KCHHUSI  MOJICKYJISIPHO-KMHETHYEeCKOoi Teopuu. bpoyHOBCKOE

311 nerxkeHue. duddysus. Xapakrep IBHKEHUS U B3aNMOJICHCTBUS YaCTHUI] BEIIECTBA

312 Mopenu cTpoeHusi rasoB, >KMJIKOCTEH M TBEPABIX Te€l U OOBSICHEHHE CBOMCTB
- BELIECTBA HA OCHOBE DTUX MOJIENIEN

3.1.3 Macca monekyn. KommmuectBo BemiectBa. [ToctossHHas ABoTampo

314 TemmoBoe paBHOBecue. Temmnepatypa u €€ usMmepenue. lllkama Temmnepatyp
- Llenbcus

31 315 Mogens uaeanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOMN
' o TEOPHMH HAEATBHOTO Ta3a

316 AOcoJIoTHas TeMIieparypa Kak Mepa CpeJlHed KHHETHYECKOW SHEPTHH TEIIOBOTO
o JBUKeHMs yacTHl rasa. Illkana remneparyp KensBuna

3.1.7 VYpasuenne Knaneiipona — Menneneesa. 3akon JlaipToHa

318 ["a3oBble 3akoHBI. M30mpoiiecchl B Ma€aIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
o BELIECTBA: U30TE€pMa, U30X0pa, u300apa

3.1.9 TexHudeckre ycTpoicTBa: TepMOMETP, OapoMeTp

31.10 [Tpaktuueckue paboThl. M3mepeHume macchl BO3AyXa B KIACCHOW KOMHATe.
o HccnenoBanue 3aBUCHMOCTH M@Ky ITapaMeTpaMu COCTOSHUS Pa3peKeHHOT0 ra3a

OCHOBbI TEPMOAVHAMUKN
321 TepmoauHamuueckass cucteMa. BHYTpeHHss SHeprus TepMOJIMHAMUYECKON
3.2 o CHUCTEMBI U CIIOCOOBI €€ N3MEHEHUS
329 KonuuectBo TemnoTel U pabota. BHyTpeHHSs HEprusi 0JTHOATOMHOTO HJI€AIbHOTO

rasa




BI/II[LI TeHHOHepeHa‘-II/IZ TeHHOHpOBOI[HOCTB, KOHBCKII U, I/I3Hy“IeHI/Ie.
3.2.3 TemwnoéMkocTy Teia. YIenbHAas TEIUIOEMKOCTh BeELIeCTBA. Pacuér KoJuyecTBa
TCIIJIOTHI HpI/I TeHHOHCpCZIa“IC

[IepBblii 3aK0H TepMOAMHAMUKU. [IpuMeHeHNE TepBOro 3aK0OHa TEPMOJIUHAMUKHA K

324 usornponeccaM. I'paduueckas nHTEpIpeTanys paboTh ra3a
TermoBbie Mamuubl. [TpuHIMNB OeiicTBUS TeroBbIX MamuH. [IpeoOpasoBanHust
3.25 SHEPTUHM B TEIJIOBBIX MamuHax. KoadduuueHT mose3Horo aewcTBus (manee —
KIIMI) rermosoit mammnsl. [{ukn Kapuo u ero KIT/]
396 Btopoit 3akoH TepmommHamMuku. HeoOpaTHMOCTh MPOIECCOB B  MPHUPOJIE.
o TeruoBble qBUTATENU. DKOJIOTHYECKUE MPOOIEMBbI TETNIOIHEPTE€TUKH
397 TexHudeckre yCTpOWCTBA: JIBUTaTeldh BHYTPEHHETO CrOpaHWsi, OBITOBOM
o XOJIOIMJILHUK, KOHIULHIOHED
3.2.8 [IpakTnueckue padoTel. I3Mepenne ynenpHON TeI0EMKOCTH

3.3

###Par###AI'PET’ATHBIE COCTOSAHWA BEHIECBA. ®A30BBIE [TEPEXO/IbI

Hap006p330BaHHe N KOHJCHCalu. I/IcnapeHHe 1 KHIICHHC. Y,HCJ'II)HaH TCIJ1I0Ta

331 napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYphl KUTIEHUS OT AaBJICHUS
3.3.2 AOcCoIOTHAs 1 OTHOCHUTEIIbHAS BIIAKHOCTH BO3ayxa. HackImeHHbIH ap
333 TBépnoe Teno. Kpucrammumdyeckne u amopdHbie Tena. AHU30TPONHS CBOWMCTB
h KpuctayioB. JKuakue kpructamuibl. COBpeMEHHbIE MaTEePHAIIBI
3.3.4 [InaBnenue u kpuctauM3anus. Y aelbHas TeIrioTa miasiaeHus. Cyonumanus
3.3.5 YpaBHEHHE TEIIOBOTO OajlaHca
TexHudeckne ycTpOWCTBA: TUTPOMETP U MCUXPOMETP, KaJTOPUMETP, TEXHOJOTHUHU
3.3.6 MOJIyYEHUS COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIE€ HAHOMAaTepHaloB, U

HaHOTCXHOJIOTHH




3.3.7

[IpakTuyeckue paboTel. Mi3MepeHue BIaXXKHOCTH BO3IyXa

4 DJIEKTPOAMHAMUKA
###Par#H#IJIEKTPOCTATUKA

411 DnexTpu3anys Tei. DIEKTPUUeCKUi 3apsi. JlBa BUIa IEKTPHUUECKUX 3apsiioB

4.1.2 [IpoBOAHUKH, JUIIEKTPUKHU U MOJIYIPOBOJHUKH

4.1.3 3aK0oH COXpaHEHUs AINEKTPUIECKOTO 3apsiaa

414 B3aumoneiictue 3apsiioB. 3akoH Kymona

415 Onektpruueckoe mnoJie. Hanpsok€HHOCTs  dnekTpuyeckoro  noJisd.  IIpuHnmn
cyneprno3uiuu. JIMH1uM HanpsKEHHOCTH AJIEKTPUUYECKOTO OIS

41 4.1.6 Pabota cun snexrpoctatudeckoro nojst. [lotenmman. PazHocTs moTeHIHAIOB

417 [IpoBomHMKM ¥  OUDJIEKTPUKH B TMOCTOSSHHOM  3JIEKTPUYECKOM  TIOJIE.
JwusnexTpuueckas IpOHUIIAEMOCTD

418 OnekTpoéMKocTh. KoHIeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJIEHCAaToOpa
TexHuueckrue yCTpOWCTBA: 3JIEKTPOCKOIN, HIIEKTPOMETP, 3JIEKTPOCTaTHYECKast

419 3alllMTa, 3a3€MJIEHUE AJIEKTPONpPUOOpPOB, KOHAEHCATOp, KCEPOKC, CTPYHUHBII
IIPUHTED

4.1.10 [IpakTrueckue paboTel. U3MepeHue 271eKTpoEMKOCTH KOHIEHCATOpA

##Par###IIOCTOSHHBIN DJIEKTPUUECKHWM TOK. TOKH B PA3JIMUHBIX CPEJIAX
421 VYcnoBus cyliecTBOBaHUSL MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MICTOYHMKM TOKa.
4.2 Cuna toxka. [locTosSIHHBII TOK
4.2.2 Hanpspkenne. 3akon OMma ai1s ydacTka Lienu
4.2.3 DNEKTPUUECKOE COITPOTUBIIEHHE. Y IETBHOE CONIPOTUBIICHUE BENIECTBA




4.2.4

HOCHGI[OB&TG.HBHOG, nmapajjieJIbHOC, CMCIIAaHHOC COCANHCHUC ITPOBOAHNUKOB

4.2.5 Pabota anexrpuueckoro Toka. 3akon [xoynsa — Jlenna
4.2.6 MOUTHOCTH 3JEKTPUUYECKOTO TOKA
anexkTpoaBIKyas cuna (ganee — 3/1C) u BHyTpeHHEee CONpPOTUBIIEHUE UCTOYHUKA
4.2.7 Toka. 3akoH Oma I TOJTHOM (3aMKHYTOM) asekTpuueckoit 1enu. KopoTkoe
3aMBIKaHUC
428 DNEKTPOHHAS TPOBOJIUMOCTH TBEPABIX METAJLIOB. 3aBUCHUMOCTH COIPOTUBIICHUS
o METAJIIOB OT TeMIepaTyphl. CBEPXIPOBOAUMOCTE
4.2.9 DNeKTpUYECKU TOK B Bakyyme. CBOKCTBA JIEKTPOHHBIX ITyYKOB
4210 [MonynpoBoaauku. CoOCTBEHHAsI U TIPUMECHAs TIPOBOJIUMOCTD TOJTYITPOBOTHHUKOB.
o CaoiicTBa p-n nepexoza. I10IyIpoBOAHHKOBEIE TPUOOPHI
4211 DJIEKTPUYECKUI TOK B  DJIGKTPOJMTAaX. JIEKTPOJUTHYECKAsT JUCCOLMAIUA.
o DIEKTPOJIN3
4212 DJIeKTpUYECKUil TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBINA pa3psii.
o Paznuynbie THIIBI CaMOCTOSTENILHOTO pa3psna. Monuus. [lnazma
TexHuyeckne yCTpONCTBA: amIepMeTp, BOJBTMETP, PEOCTaT, MCTOYHHUKH TOKa,
4213 3JIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, AEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP
o CONPOTHBIICHUS,  BAKyyMHBIH  JUOJ, TEPMUCTOPHI U  (OTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIH JTMOJI, TaJIbBAHUKA
[IpakTnueckue padboThl. M3yueHne CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB.
4.2.14 N3smepenne OJIC HCTOYUHMKA TOKa M €ro BHYTPEHHErO COINPOTHUBIICHUS.

Ha6J'IIO,Z[eHI/Ie QJICKTPOJIN3a

11 KIIACC




Kox

Koanpogepsiemoro 3;ieMenTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

pasaeJa
4 DJIEKTPOAMHAMUKA
#HHPart##MATHUTHOE TIOJIE. DJIEKTPOMAI'HUTHAA UHAY KA

431 IToctostHHbIE MarHuTHI. B3anMoneiicTBHE MOCTOSHHBIX MArHUTOB
MaruauTtHOE T0oJ1e. BEKTOp MarHMTHOM WHIYKUMH. [IpMHOMI Cynepro3uiuu.

4.3.2 JInann MarauTHOW MHAyKUMH. KapThHa JWHMNA MarHUTHOM WHAYKLIHMM MOJIS
MTOCTOSTHHBIX MarHUTOB
MarauTHOE MOji€ MPOBOJHMKA C TOKOM. KapTuHa NMHUN TOJS JJIMHHOTO

4.3.3 MPSIMOTO TMPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHKA, KATYIIKU C
tokoM. OnbIT Dpcrena. BzanmoaeiicTerue mpoBOJHUKOB C TOKOM

4.3.4 Cunia AMmriepa, €€ MOIyJb ¥ HAalIPABJICHHUE

4.3 435 Cuna JlopeHua, e€ MOaynb W HamnpaBieHue. J[BuKeHUE 3apsKEHHONW YacCTHUILIbI

B OJIHOPOJAHOM MarHutHoM mnosie. PaGora cuibl Jlopenna

4.3.6 SIBneHne ANMEKTPOMArHUTHON UHYKITMH

4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKITUU

4.3.8 OJIC nHaykuuu. 3aK0H dJeKTpoMarHuTHOM nuaykuuu dapanest

43.9 Buxpesoe anexrpuueckoe nose. 3{C MHAYKINN B IPOBOAHUKE, JBHKYLIEMCS
MOCTYINATEIbHO B OJHOPOIHOM MAarHUTHOM I10JI€

4.3.10 [IpaBuno Jlenna

43.11 WHpyktuBHOCTE. SIBnenne camonnaykuuu. 3/1C camonHayKInu

4.3.12 OHeprusi MarHUTHOTO NOJIst KATYIIKK C TOKOM




4.3.13

DNEKTPOMAarHUTHOE T10JIe

Texunueckue YCTpOﬁCTBaI ITIOCTOSAHHBIC MarHurThl, OJICKTPOMArHuThl,

4.3.14
IEKTPOJABUTATEIb, YCKOPUTEIHN JIEMEHTAPHBIX YaCTHLI, MHyKIIMOHHAS II€Yb
[IpakTnueckue paboThl. V3yueHME MarHUTHOTO TMOJIs KAaTyIIKHM C TOKOM.
4.3.15 HccnenoBanme JEHCTBHS NOCTOSHHOIO MAarHWTa Ha pPaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOM WHTYKIIMHA

5 KOJIEBAHU S 1 BOJIHBI
##H#HPartt#MEX AHNYECKHWE 1 DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
511 Konebarenbnast  cucrema. CBobGoanble  konebanus. [apmoHHueckue
o xone6anus. [lepros, yacToTa, aMIINTy/Aa U (a3a KoaeOaHuil
5.1.2 [IpyxuHHBIN MassTHUK. MaTeMaTHYECKUA MAsITHUK
513 VYpaBHEeHHE TapMOHUYECKUX KojeOanmii. KnHemarnueckoe u AMHAMHUYECKOE
o OIHCAHNE KOJICOATETHLHOTO IBIKCHHUS
[IpeBpamenre SHEPrun NPy TAPMOHHUECKUX KoyeOaHusX. CBS3b aMIUTHTYIbI
5.1.4 KOJIeOaHWI MCXOJTHOW BEJIIMYMHBI C aMIUIMTYAaMH KOJeOaHWil €€ CKOPOCTH U
5.1 YCKOPEHUS
KoneGarenbubiii koHTYp. CBOOOMHBIC JJIEKTPOMArHUTHBIC KOJICOAHUS B
5.1.5 UJICATBHOM KOJIEOATeIbHOM KOHTYpE. AHAIOTHS MEKIY MEXaHWYECKUMHU |
AJIEKTPOMArHUTHBIMU KoJeOaHusiMu. Dopmyna Tomcona
5.1.6 3aKOH COXpaHEeHMsI SHEPTUU B U€aIbHOM KOJIeOaTeIbHOM KOHTYpe
517 BreiHyXIeHHBIE MeXaHHuYeCKue KoJsiebaHusi. Pe3oHaHc. Pe3oHaHCHas KpuBas.
o BoiHyKIeHHBIE IIEKTPOMAarHUTHBIEC KOJIeOaHusI.
5.1.8 Ilepemennblii TOk. CHHYCOHUJJIBHBIN IEPEMEHHBIN TOK.
5.1.9 MOIIHOCTh MEPEeMEHHOTO TOKa. AMIUIUTYIHOE U ACHCTBYIOIIEe 3HAUYCHUE




CHJIbI TOKA W HAITPSOKCHU A

Tpancdopmarop. [IponsBoacTBo, mepenaya U MOTPEOICHHUE DIEKTPUUIECKON

5.1.10 SHEPruu. DKOJOTUYECKUE PUCKU MPU MPOU3BOACTBE AIEKTPUUECKON IHEPIHH.
KynbeTypa ncnosib30BaHust SJIEKTPOIHEPTUN B TIOBCETHEBHOM KU3HH
5111 Texuuueckue ycTpoiicTBa: ceiicmorpad, 5>JIEKTPUUECKUN 3BOHOK, JIMHUU
o 3eKTponepeay
[Ipaktuueckne paboTel. MccrmenoBaHue 3aBUCHMOCTH —TEpUOJA  MalbIX
5112 KoJIeOaHWH Tpy3a Ha HUTH OT JUIMHBI HUTH M Macchl Tpys3a. McciemoBaHue
o MEPEMEHHOTO TOKAa B IIETIH U3 MOCIIEA0BATEIFHO COCTMHEHHBIX KOHIEHCATOPA,
KaTyIIKA W PE3UCTOPA
#HHPartH#MEX AHUYECKUE N DJIEKTPOMATHUTHBIE BOJIHBI
591 MexaHndeckue BOJIHBIL, ycloBUsL pacnpocTpaHeHnus. Ilepumoa. CkopocTh
o pacnpocTpaHeHus U ATuHa BOJHbL. [lonepednbie v mpogoabHbIE BOJIHBI
5.2.2 #HPar#H Nntepdepennus u tudpakiys MEXaHHIECKUX BOJIH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3Byka
DNEKTPOMAarHUTHBIE BOJIHBI. Y CIOBUSI W3Iy4EHHs AJIEKTPOMATHUTHBIX BOJIH.
5 524 B3anmuas opuentanus BekTopoB E, B m v B 3nekTpoMarHuTHOW BOJHE B
BaKyyMe
CBoiicTBa  JJNEKTPOMArHUTHBIX ~ BOJIH:  OTpPa)XeHHE,  IPEIOMIICHHUE,
5.2.5 nosigpu3anus, audpaxnus, uHrepdepeHius. CKOPOCTh SIEKTPOMArHUTHBIX
BOJIH
596 [Ilkana >MeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe SIeKTPOMArHUTHBIX BOJH B
B TEXHUKE U OBITY
5.2.7 [TpuHIMOBl painocBs3u U TeneBuAeHus. Paanonokanus. DleKTpoMarHuTHOE




3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

TexHuyeckue yCTpOWCTBA: MY3bIKQJIbHBIE HWHCTPYMEHTHI, YJIbTPa3BYKOBas

5.2.8 JMarHOCTHKa B TEXHUKE M MEIUIMHE, pajgap, paguoNpUEMHHK, TEIEBU3O0D,
anTeHHa, tenedon, CBU-neus
H##Par#H#OIITUKA
53.1 [IpsimonuHeitHOE pacpoCTpaHEHHE CBETa B OAHOPOIHOM cpene. JIyu cBera
532 OtpaxkeHue cBera. 3akoHbBl OTpakeHus cBera. [locrpoeHue u300paXkeHU B
o TIIOCKOM 3€pKare
533 [Tpenomenne cBera. 3akoHBI TPETIOMIICHHS CBETa. AOCOJIOTHBIA TOKa3aTelb
o HpenoMIeHHUs
534 [lonmHoe BHyTpeHHee oTpakeHue. IIpenenpHbBI Yrojl NOJHOTO BHYTPEHHETO
o OTpaKEHHS
5.3.5 HMucnepcus cBera. CroxkHbIN cocTaB Oenoro ceera. [ser
5.3 Colwuparornue u paccenBaroniye JUH3bL. ToHKast nH3a. DOKYCHOE pacCTOSIHUE
536 U ontuyeckas cuia TOHKOW JsmH3blL. llocTtpoenune wu3o0pakeHuil B
o coOuparomMx U pacceuBalmUX JuH3ax. @Dopmyrna TOHKON JIMH3BL
VBenuuenue, JaBaeMoe JIMH301
5.3.7 [Ipenenb IPUMEHUMOCTH T€OMETPUIECKON ONITUKH
WNurtepdepenmust cBera. KorepeHTHblE HCTOYHUKU. YCIOBHS HAOIIOICHUS
5.3.8 MakCUMyMOB U MHUHUMYMOB B HHTEePPEPEHIMOHHOW KapTHHE OT JABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB
Hudpakius csera. [JludpakunmoHHas pemérka. YciaoBue HaOMIOICHUS
5.3.9 IJIaBHBIX MaKCHUMYMOB IMIpH TMaJ€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha

TU(PPAKIUOHHYIO PEIIETKY




5.3.10

[Tonspuzanus csera

Texnuyeckue ycTpoilcTBa: OuYKHM, Jyna, (oToanmnapar, HNPOEKIUOHHbII

5.3.11 anmapar, MHUKPOCKOI, TEJECKON, BOJIOKOHHAS ONTHKA, audpakinuoHHas
pemETKA, TOJIAPOUL,
5312 [IpakTnueckue padotsl. U3mMepenue nokaszarens npenomiienus. Mcenenosanue
CBOMCTB M300pakeHu# B inH3ax. Habmonenue qucnepcuu cBera
SJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH
I'paHuipl NPUMEHMMOCTH KJACcCUYeCKOM MexaHuku. IlocTymarsl Teopuu
6.1 OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTh MOJIYJIS CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHLNATI OTHOCUTEIIBHOCTH DWHINTEHHA
6 6.2 OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJJIEHHE BPEMEHU U COKpalleHUE
JUTAHBI
6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBs13b MacChI ¢ PHEPrUei M UMITYJIbCOM CBOOOJIHOM YaCTHUIIbI. DHEPrUs TMOKOS
CBOOOHON YaCTHULIBI
7 KBAHTOBAS ©®U3UKA
#i#Par###JIEMEHTBI KBAHTOBOW OIITHUKU
711 ®otonsl. Gopmyna [Inanka cBs3u SHEPruu POTOHA C €r0 YACTOTON. DHEprus
U UMIyibe GoToHA
71 712 OtkpseiTue u uccnenoBanue orordpdexra. Onbitel A.I'. CroneroBa. 3aKoHbBI
doTosrpdekra
713 VYpaBHenne OiiHmTeitHa ans gorodadpdexra. «Kpacnas  rpanumna»
dororpdexra
7.1.4 Hasnenue cera. OnbiThl [1L.H. Jlebenena




7.1.5

XHUMHYECKOE JIEMCTBUE CBETA

Texuuueckue ycTpoiicTBa: (GOTOIMEMEHT, (POTONATUHK, COTHEYHAs OaTapes,

7.1.6
CBETOIMO]]
CTPOEHUME ATOMA
791 Mogens atoma Tomcona. OnbiTel Pezepdopaa o ucciieoBaHuio CTpOSHUS
o aroma. IlnaneTapHas MoJeIb aToMa
[Moctynarer bopa. M3nyuenue u nornomnieHne GoTOHOB MPH TMEpexoie aToMa C
7.2.2 OJIHOTO YpPOBHSI SHEpruu Ha JApyroil. Bunel cnektpoB. CnexkTtp ypoBHeH
SHEPTHH aTOMa BOJ0POa
7.2 293 BonnHoBeie cBoiicTBa wactuil. Bosnbl ae bpoiins. KopmyckynsipHo-BOJTHOBO#M
o nyam3Mm. Jludpaxius 2IeKTpOHOB Ha KpHCTaJIax
794 CrnoHTaHHOE W BBIHYXICHHOE H3JydeHHUE. YCTPOWCTBO WU MPUHIMIT PAOOTHI
o nazepa
795 TexHudeckrue yCTpONCTBA: CIEKTPalbHBIM aHamu3 (CIEeKTPOCKOIT), Jja3ep,
o KBAHTOBBII KOMITBIOTEP
7.2.6 [IpakTrueckue padotel. HabmoneHne TuHeHyaToro crekTpa
ATOMHOE A1PO
7.3.1 Mertopl HAOTIOACHUS U PETUCTPAIIUN AIEMEHTAPHBIX YaCTHIT
OtkpseiTue paanoaktuBHOCTH. OnbIThl Pesepdopaa mo omnpeneneHuto cocraBa
73 7.3.2 panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbda-, Oera-, ramMMa-H3ITy4yeHUs.
Brnusinue painoakTUBHOCTH Ha KHUBBIE OPraHU3MbI
733 OTkpbiTHE TMpoTOHAa M HeWTpoHa. HykioHHass monens siapa IeifzenOepra —
o WBanenxo. 3apsa sapa. MaccoBoe uncio siapa. M30Tomnsl
7.3.4 Anbda-pacnaa. ONeKTpOHHBIN M MO3UTPOHHBIM Oera-pacman. [amma-




U3JIy4CHUE. 3aKOH PaJIMOaKTUBHOTO paciajia

7.3.5 DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Maccsl siapa
7.3.6 SAnepusbie peakuuu. /lenenue u cCUHTE3 siiep
737 Snepubiii peaktop. Tepmosinepubiii cunte3. [IpoOnemMbl ¥ MEPCHEKTUBHI
o AJICPHON YHEPIeTUKH. DKOJIOTHYECKUE ACTIEKTHI SAEPHON SHEPTreTHKU
738 OnemeHTapHble  4acTulbl. OTKpbeITHE TO3UTpOHA. DyHIaMeHTaJlbHbIE
o B3aMOJICUCTBUS
73.9 TexHH4ecKre yCcTpouCTBa: JO3UMETpP, Kamepa BuibCoHa, sIepHBIM peakTop,
o aroMHas 6omba
23.10 [Ipaktnueckue pabGoThl. MccnenoBaHue TpekoB YacTHI] (IO TOTOBBIM
o dboTorpadusm)
OJIEMEHTbBI ACTPOOU3UNKU
8.1 Bun 3Bé3gHoro Heba. Co3Be3musi, sipkue 3BE3MbI, IUIAHETHI, MX BUAUMOE
' JBUKCHHE
8.2 Conneuynas cucrtema. Ilmanersl 3emMHOl Tpynnbl. [lmaHeTbI-TUraHTBl M UX
' CIyTHUKHU, KapJIMKOBBIE TUIaHeThl. Masbie Tena COTHEUHON CUCTEMBbI
8.3 Comnre, potochepa u armochepa. ConmHeuHast aKTUBHOCTh
8.4 Hctounuk sueprun CoJiHila U 3BE3]1
3BE31pI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, pajUyC,
8.5 TeMIepaTypa, HUX B3aUMOCBs3b. JluarpamMmma «CHEKTpalbHBI — Kiacc —
' CBETUMOCTBY». 3BE3/IbI TJIABHOM IMOCIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3] ITIaBHOM MOCIIEN0BATENbHOCTH
8.6 HH#Par###Buyrpennee ctpoenue 3BE34. COBpEeMEHHbIE TPEACTABICHUS O

IMPOUCXOKIACHUHN U 5BOJJIIOITNA COJ'IHI_Ia 1 3BE3. OTamnbl KU3HU 3BE31




8.7

Mneunsiii [yt — nama lanaktuka. ChnupanbHas cTpykrypa lanmaktuku,
pacrmipenenenue 3BE371, raza u nbutd. [lonoxxenune u aBmxenue CoJHIA B
INanaxTuke. [Tnockas u chepuyeckas moacucteMsl [ amakTuKu

8.8

Tunbel ramaktuk. Paguoramaktuku u KBasapbl. UEpHbBIE ABIPEI B sjpax

TaJIaKTHUK

8.9

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06na. Paz0Oeranue ramakTuk.
Bo3pact u paguyc Bcenennoii, Teopust bonapmioro B3psiBa. Mojenb «ropsaeit
Bcenennoin». PenukroBoe nzinydeHue

8.10

Macmtabnas  crpyktypa Bceenennoit.  Meraramaktuka.  Hepeméansie
po0IeMbl aCTPOHOMUU

YYEBHO-METOJAUYECKOE OBECIIEYEHUE
®dusnka 10 k1. (0a30BeIH U yraydneHHbIN ypoBHH) ( B 2 yacTax) JI.O. ['enaeHmTeitn

®dusnka 11 k1. (6a30BwIi U yriyonaeHHbIH ypoBHH) ( B 2 yactax) JI.O. ['enaeHmreitn
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