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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHMI K pe3yJbTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTesbHON MporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a takxe c yuérom (penepanbHOil pabodeil mporpamMmbl BOCHHUTAHHS U
KOHLEMUUU NpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMbl 1O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYyYHOM KapTHHBl Mupa oOyuaronuxcs 10-11 kmaccoB mpu
oOydyenun uX (usuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
NesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusaM PI'OC COO k MIaHUPYEMBbIM JUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yJbTaTaM O0yUEHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanuzaluu  MEXNPEIMETHBIX CBs3eil (U3MKM C eCTECTBEHHO-HAyYHBIMU
y4eOHBIMM TpeaIMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
(GbU3UKH Ha YPOBHE CPEIHETO OOIIero 00pa3oBaHus, IJIAaHUPYEMbIE Pe3yJbTaThl
OCBOCHHUS Kypca (DU3MKU: JIMYHOCTHBIC, METalpeIMeTHble, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

® [UTAHUPYEMBIE€ PE3YJIbTaThl OCBOCHUS Kypca (U3UKU Ha 0A30BOM YpOBHE,

B TOM YHCJI€ MPEeIMETHbIE Pe3yIbTaThI 110 T'0JIaM 00yUYEHUS;

e coziepkanue yuyeOHoro npeameta «Pusnkay Mo rojgaM o0ydeHusl.

®du3rka Kak Hayka O HaumOoJiee OOIMX 3aKOHAX MPUPOJIbI, BHICTYMAas B
KayecTBE Y4YeOHOro MpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUH 00 okpyxkatomeM wupe. IlkonbHbIH Kypc (U3UKH —
CUCTEMOOOPA3YIOMIMI  JUIsI  €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX IMPEAMETOB,
MOCKOJIbKY (hU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBJICHHIA,
U3y4aeMbIX XUMHEH, Owojorueit, u3nueckoi reorpadueii U acTpOHOMHUEH.
Hcnonb3oBanue W aKTUBHOE MPUMEHEHHE (PU3MYECKUX 3HAHUW OIpeesseT
XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUH B cepe HSHEPreTuKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYyYEHHsS] HOBBIX MATEPUANIOB C 3aJaHHBIMU
cBolicTBaMu ® Apyrux. HM3ydeHwe (QU3NKK BHOCHUT OCHOBHOM BKJIQJ B
(dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa OOydYarommxcs, 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 JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pas3fesioB (PU3HMKH, BKIIOUAET
KaK BOTPOCHI KJIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoesn cenepanusayuu. B cooTBeTCTBUU € HEl Marepuan Kypca (U3HKH
o0beIMHEH BOKpYr (u3nueckux Tteopuil. Bemymmm B Kypce sBIseTCS
(GopmMupoBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanuzanus NpeaIosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOr0 MOTEHIHada (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUSA
bu3uKn C pa3BUTHEM OONIECTBA, a TaKX€ C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMH M 3KOJOTMYECKHUMH MPOOIEMaMH.



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

Hoes »osxonocuzayuu peanusyercs MNOCPEIACTBOM BBEIEHUS 3JIEMEHTOB
collep KaHMs, TOCBAMIEHHBIX SKOJOTUYECKHM TIpOoOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBS3aHBI C PA3BUTUEM TEXHUKHA M TEXHOJIOTHH, a TaKkKe 00CYXICHHS
npoOjieM  palloHANBHOTO  TMPHPOAOINONB30BaHUS U SKOJIOTHYECKOH
0€30MacHOCTH.

CTep XKHEBBIMH 3JIEMEHTaMHU Kypca (DM3UKH Ha YPOBHE CPEIHEro oOIIero
oOpa3oBaHus SIBISIIOTCSA PU3NYECKUE TEOPUH ((POpMUPOBAHUE MTPEACTABICHUM O
CTPYKTYpE TIOCTpOCHUS (PU3NYIECKO Teopuu, poi (yHIaMEHTAJIBHBIX 3aKOHOB
W TPUHIUIIOB B COBPEMCHHBIX IMPEACTABICHHUSAX O TMPUPOJE, TpaHHUIAX
NPUMCHUMOCTH TEOPHM, I OINHUCAHUS €CTCCTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTEMHO-/ICSITCIIBHOCTHRIM TOAX0 B Kypce (HU3UKH peaTu3yeTcs
NpeXae BCEro 3a CYET OpraHM3alli OSKCIEPUMEHTAIbHOW ACSITeNbHOCTH
oOyuvaromuxcs. /s 6a3oBoro ypoBHsS Kypca (PU3UKH — 3TO HCIOJIb30BAHHE
CUCTEMBbI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPHUMEHTOB M J1a0OpPaTOPHBIX
paboT, KOTOphle B TporpaMme Mo (u3uke OOBEIWHEHBI B OONIUH CIIHMCOK
YUCHUYECKUX TMPAKTUYCCKUX paboT. BelmenecHue B yKa3aHHOM TIEpPEYHE
Ja00paTOPHBIX pabOT, MPOBOJIUMBIX JIISI KOHTPOJIS U OIICHKH, OCYIIECTBIISCTCS
y4yacTHUKaMu  00pa3oBaTENILHOrO IMpoIecca MCXOAs M3  0COOeHHOCTEn
IUTAHMUPOBAHUS W OCHAIleHUs KaOuHeTa ¢u3mku. [Ipm 3TOM obecrieunBaercs
OBJIaJIeHNE OOYyYaIOIIUMHCS YMEHUSMHU TPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCJIEIOBAaHUS 3aBUCUMOCTEN (DPU3UUYECKUX BEJITUYMH M TIOCTAHOBKY OIBITOB IO
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHHE yACISAETCS PEIICHUIO PACUCTHBIX M KadeCTBEHHBIX
3anay. [Ipu aTOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 3a7]a4H C SIBHO
3alaHHON  (M3MYECKOW MOJEINbI0, TIO3BOJISIOMINE MPUMEHSATh HW3Y4YEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U UHTETpupys
3HaHMS W3 pas3HbBIX pasfenoB. JIIs KadyecTBEHHBIX 3a7ad4 MPUOPUTETOM
ABJIAIOTCS 3a/JaHusl Ha OOBICHEHHE MPOTEKaHUS (DUINYECKUX SBICHUU W
IIPOIIECCOB B OKPY KAIOIIECH KU3HH, TpeOyrolue BbiOOpa (GU3MIECKONH MOJenn
JUTSL CUTyaIlu TPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ tpeboBanmsimu PI'OC COO k wmaTtepuanbHO-
TEXHUYCCKOMY OOECIedYeHHI0 Y4eOHOTo Imporiecca 0a3oBBIM YpPOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEIHEro OOIIero oO0pa3oBaHUS JIOJDKEH H3y4daThCs B
YCIIOBUSX MPEIMETHOTO KaOMHETa (PU3MKHU WU B YCIOBHUSX MHTETPUPOBAHHOTO
KaOWHeTa TPEeJIMETOB €CTeCTBEHHO-HAYYHOro INHKiIA. B kaOuHeTe Qu3NKU
JOJKHO OBITh HEOOXOIUMOE JTabopaTOpHOE OOOpYIOBAaHWE MJIS BBITIOJHEHUS
YKa3aHHBIX B MpOrpaMMe MO (PU3UKE YYCHHUECKHX MPAKTHYECKUX padoT H
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JlemoHcTpanmonHoe obOopynoBaHue QopMupyercss B COOTBETCTBHHM C
MPUHIIMIIOM MHWHHMAJIBHON JIOCTATOYHOCTH H O00ECTEeYMBAaEeT MOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe MO (HU3UKE KIFOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAHUS W3YYaeMbIX SBJICHHA W TMPOIECCOB, DJMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHCHU.

JlabopaTtopHOoe 00OpymOBaHHME [JIsi YUYEHWYECKUX MPAKTHYECKUX padoT
dbopMupyeTCst B BHJIe TEMATHIECKUX KOMIUIEKTOB U 00€CIIeYnBaeTCs B pacuére
OJTHOTO KOMIUIEKTAa Ha JABYX OOyYarOMIMXCSA. TeMaTH4ecKhue KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAaHMS JOJDKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM



WCIIOJIb30BaHUU aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHUJI€ IUGPPOBBIX JIa0OpaTOPHUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

¢ hOpMHpPOBAHUE HHTEpPECA M CTPEMJIEHUS OOYyYaromIMXCd K HaydYHOMY
U3YUYEHUIO TPUPOJIbI, PA3BUTHE WX WHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH;

®pa3BUTHE TMPEACTABICHHMA O HaydyHOM METOJ€ IMO3HaHUA W
(OopMHUpPOBaHUE UCCIENOBATEIBLCKOIO OTHOIICHHUS K OKPY)KaroIIUM
SIBJICHUSIM;

¢ GOpMHpPOBAHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTara H3y4ECHUS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e hopMUpOBaHHWE YMEHHM OOBSCHITH SBIECHUS C HUCIOJIb30BAHUEM
bU3UYECKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

e hopMUpOBaHUE TPEACTABICHUNA O POJU (PUBHKU JJIA PA3BUTHUS JIPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrkeHue 3TUX 1efieil 00ecreunBaeTCs PelIeHUeM CIEAYIOINX 3a/1a4 B

npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:
eripuoOpeTeHre  CUCTeMbl  3HAHUKW 00  o0mmX  (Qu3HUecKux
3aKOHOMEpPHOCTSIX,  3aKOHAaX,  TEOpHUSAX, BKJIIOYAas  MEXaHHUKY,
MOJICKYJISIDHYIO (U3UKY, JJICKTPOJMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI acTPODU3UKH;

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

®OCBOCHHE CIIOCOOOB pEIICHUS pa3WyHBIX 3a/lad C SBHO 3aJaHHOU
duznuecko MoJeNblo, 3aJad, MOJAPa3yMeBAIOUIUX CaMOCTOSTEIbHOE
co3ganue GuU3NUecKod MOJACIH, aJIEKBATHON yCIOBUSM 3a/1a4H;

®IOHMMaHHe (PU3UYECKUX OCHOB M MPHUHIUIIOB JCUCTBUS TEXHHUUYECKHUX
YCTPOWCTB UM  TEXHOJOTMYECKUX IMPOLECCOB, HUX BIUSHUAA Ha
OKPYKaIOUIYIO CpENY;

®OBJIQJICHUE METOJAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHMS U MPOBEIICHUS
(bu3MUeCKUX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIpeTaluu nHdopmanuu,
ONpeIeNICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

® CO3JIJaHUE YCIIOBUI JJISl pA3BUTHS YMEHHUM MPOCKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOM JNESITEIbHOCTH.

Ha m3ydenne ¢usuku (0a30BbI ypOBEHBb) HAa YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 xacce — 68 yacoB (2 4aca B HEJENIO).

[Ipennaraemseiii B mporpamMmme 1o (U3MKe MEepedeHb JTa0OpaTOPHBIX H
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JelaeT BBIOOD
MPOBENICHNUS JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.

Peanu3anuu BOCIHUTATEJIBHOT0 NOTEHIHAJA YPOKAa (BUIAbI M
¢opmbI AeATeJIbHOCTH)
* YCTAHOBJICHHUE JTOBEPUTEIILHBIX OTHOIICHUWA MEXIAY YUYUTEJIEM U
€ro y4YeHUKaMH, CIOCOOCTBYIOIIUX IMO3UTUBHOMY BOCIIPHUSTHIO

y4aluMucsa TpeOOBaHUN M TPOCHO YyUUTENs, MPUBICYCHUIO HUX



BHMMaHUsA K 0OCyXJaemMoil Ha ypoke MHGOpPMAIUU, aKTUBHU3ALUU
ux MO3HaBaTEIbHON NEeATEeNbHOCTH;
* 1OOYX/IeHHE IIKOJIBHUKOB COOJIOJATh Ha YPOKE OOLIEPUHSTHIC
HOPMBI TIOBEICHUS, TIpaBUJia OOIICHUS CO CTAPIIUMU (YUUTEIIAMH) U
CBEPCTHUKAMHU (IIKOJIbHUKAMU), TTPUHIIUIBI YUYSOHON TUCHUILIMHBI
u caMOOpraHu3alluy;
* MPUBJICUEHUE BHUMAHUS IIKOJbHUKOB K IIEHHOCTHOMY AacCIEKTY
U3y4aeMbIX Ha YpOKax SBJICHHMH, opraHuzainus uX paboThl C
MOJIy4aeMON Ha YypOKE COLMAIBbHO 3HAYUMOW uHMOpManuen —
WHUIIUUPOBAHUE €€ OOCYXJICHHS, BBICKA3bIBAHUS YYAIIUMUCS
CBOEI0 MHEHUSI TI0 €€ TIOBOAY, BBIPAOOTKH CBOEro K HEM
OTHOIIICHUS,

* HCIOJIb30BAHHE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEepKaHUS
y4eOHOro TpelMeTa uepe3 JIEeMOHCTpPAIMIO JAETSIM MPUMEPOB
OTBETCTBEHHOIO,  TPaXXJAHCKOTO  TOBEAECHUS,  IPOSIBICHUSA
YeJIOBEKONIo0Mss M J0OpoceplieyHOCTH,  4epe3  moadop
COOTBETCTBYIOIIMX TEKCTOB MJIA YTEHWS, 3aJad [Jis peLICHHUs,
npoOJEMHBIX  CHUTyallMd IS 00CYyKIeHUs B KJ1acce;
* IPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (HOPM pabOTHI yUaIIHXCS:
UHTEJUIEKTYalbHbIX  UIpP, CTUMYJIHPYIOIIUX  IO3HABATEIbHYIO
MOTHUBALIMIO  IIKOJBHUKOB;  JUIAKTUYECKOrO  TeaTpa, TIJe
MOJIYYCHHBIE HAa YpPOKE 3HAHUSA OOBITPHIBAIOTCS B TeaTPAIbHBIX
MMOCTAHOBKAX; AUCKYCCUM, KOTOPBIE JAIOT yYalllUMCSI BO3MOXKHOCTb
MPUOOPECTH OMBIT BEJIEHUS KOHCTPYKTHUBHOTO JHANIOTA; TPYIIOBOM
paboThl WM paboOThl B Mapax, KOTOPbIE Yy4YaT IIKOJbHUKOB
KOMaHJAHOW paboTe U B3aUMOACHCTBUIO C JAPYTUMHU JACTbMU;
* BKJIIOYEHHUE B YPOK HUIPOBBIX MPOUEAYpP, KOTOPHIE MOMOTaIoT
NOAJEPXKAaTh  MOTHBALIMIO  JE€T€M K  IIOJIYYCHUIO  3HaHWH,

HaJaXKUBAHUIO MMO3UTUBHBIX MEKJINUHOCTHBIX OTHOIIICHUH B KJIacCcCeE,



MOMOTAIOT YCTAHOBJIEHUIO J100pOXKeNaTeNbHON arMocdepbl BO
BpeMmsI YpOKa;
* opraHum3zanus Ine(cTBa MOTHBHUPOBAHHBIX M DPYAUPOBAHHBIX
yUyaluxcsi HaJ WX HEYCTEBAIOIIMMH OJHOKIACCHUKAMH, TAIOIIETO
IIKOJIbHUKAaM COIIMAbHO 3HAYMMBIH OIBIT COTPYAHHYECTBA W
B3aUMHOU IOMOIIU
* THUIIMMPOBAHKE U MOJJIEPKKA MUCCIIE0BATEIbCKON AEITETLHOCTH
IIKOJPHUKOB B paMKax peanu3alid WUMH WHAWNBHUIYAIbHBIX H
IPYMIIOBBIX MCCIIE0BATEIBCKUX MPOEKTOB, UYTO JACT IIKOJIbHHKAM
BO3MOXKHOCTh TIPUOOPECTH HABBIK CAMOCTOSITEIIBHOTO PEIICHHS
TEOPETHYECKOM MPOOIeMbI, HaBBIK T'€HEPUPOBAHUS U OOPMIICHHUSI
COOCTBEHHBIX HJICH, HABBIK YBAXXKUTEIHLHOTO OTHOIICHHS K WYKUM
uaesM, oQopMIICHHBIM B pa0oTax APYrUX UCCIEI0BaTENICH, HaBBIK
MyOJINYHOTO BBICTYIIJICHUS Mepes ayAUTOpHeN, apryMEeHTUPOBAHUS

1 OTCTAauBaHMS CBOEH TOUYKHU 3PCHH:L.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METOMBI MMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE MO3HAHUS IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue pU3HMUECKUX SIBICHUH U npolieccoB. HayuHbie runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBl TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

Ponb u Mmecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AnanoroBele ¥ 1IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKeHHE. OTHOCUTEIBHOCTh MEXaHUUECKOTO JIBMYKEHUS.
Cucrema otcu€ta. TpaekTopusi.

[Tepemenienre, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTb) U
YCKOPEHUE MAaTepUaIbHOW TOYKH, UX MPOCKIIMU HA OCH CUCTEMbI KOOpJUHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHHOE NBrkeHue. ['paduxu
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MYTH M TNEpeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHH.

CBoboaHoe mazieHre. Y CKopeHre CBOOOTHOTO IMaICHHUS.

KpuBosmHeitHoe paBwkeHune. JIBH)KEHHE MaTepHaIbHOW TOYKH IO
OKPY’KHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTHIO. YTJIOBas CKOpOCTb,
nuHelHas ckopocTh. Ilepumon m vactora oOpameHus. LleHTpocTpemuTenbHOe
YCKOpPEHHE.

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

Jlemoncmpayuu

Monens CUCTEMBI oTCcuéra, WJUTIOCTpAITUs KUHEMATHYECKUX
XapaKTEPUCTUK JBHXKCHHUS.

[Ipeobpa3oBanue IBMKCHUH C MCIIOIB30BAHUEM IMPOCTHIX MEXaHU3MOB.

[TageHwue Ten B BO3AyXE U B PA3PEKECHHOM IPOCTPAHCTBE.

HaGmonenne nBrkeHHs Tella, OPOIIEHHOTO IOJ YIJIOM K TOPHU30HTY M
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Hanpasnenne ckopocTH Npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuueckuil sxcnepumenm, rabopamophvle pabomoi

N3yuyeHne HEpPaBHOMEPHOTO  JBMXKEHUS C  LEJbIO  OMNPEIEIICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOILIEHUS MEXIY MYTSIMH, NPOWICHHBIMU TEJIOM 3a
TOCJIC/I0BATC/IbHBIC PABHBIC MPOMEKYTKH BPEMEHH IIPH PaBHOYCKOPCHHOM
JIBUKCHUHU C HAYAJIbHOWU CKOPOCTHIO, paBHon HYITIO.

N3yueHue NBUKEHUS IIAPUKA B BA3KOM KHUJIKOCTH.

N3ydenue nBuxeHus Tenaa, OpOIIeHHOT0 TOPU30HTAIIBHO.



Tema 2. /lunamuka

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

Macca Ttena. Cwuna. Ilpunuun cynepno3unuu 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.

Tpenune. Buawsl Tpenus (mokos, CKoibxkeHUs, kaueHus). Cuiia TpeHUS.
Cyxoe Ttpenue. Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koagduument
TpeHus. Cuia CONpOTUBIICHUS TIPU JIBUKEHHUM TeJa B )KUIKOCTH WIIN rase.

[TocTynaTenpHOE U BpalaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OcHu BpaileHus. [lmeuo cumbl. YcioBus
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 AehOpMaIlHH.

HesecomocTts. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOW MJIOCKOCTH.

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

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HWMEKOIIETO OCh
BpallCHUSI.

Tema 3. 3akonwvl coxpanenus 6 mexaHuke

NMnynbc mMaTepuaibHOM TOYKM (Tena), CUCTEMBbl MaTE€pPUATIbHBIX TOYEK.
NMnynbc cuiibl 1 U3MEHEHHE UMITYJIbCA Tea. 3aKOH COXPAHEHUS UMITYJIbCa.
PeaktrBHOE 1BHXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuaqbHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUH.

[TorennmanbHas SHEprus. ITorennmanbHas DHEprus yOpyro
nehopMHUpPOBAaHHON TpyXuHBL. [loTeHNHManbHas »dHEprus Tejda BOIU3H
MMOBEPXHOCTH 3EMIJIH.

[loTennmanpHple W HEMOTEHIMANbHBIE  cuUibl.  CBsS3pb  pabOTHI
HEMOTCHUUAIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIL.
3aKOH COXpaHEHHS] MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.



PeaxtuBHOE IBUXKEHUE.

[lepexoa nOTeHUMATBbHON SHEPTUU B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYToro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHUIIBI C HM3MEHEHHEM MEXaHMYECKOU
DHEPIrUH TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekyisipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUUECKOW TEOpUU U HUX
ombITHOE oOOocHOBaHue. bpoyHoBckoe nBwxkenue. [uddysus. Xapakrep
JIBW)KEHUS W B3aUMOJICHMCTBUSI YacTHI] BeuiecTBa. MoOJeNu CTPOEHHUS Tras3os,
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.

Mogens wuaeanbHoro raza. (OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUM HACAIbHOTO raza. AOCONIIOTHas TeMIlepaTypa Kak mepa
CpeHEe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHHUs vacTull raza. Illkama
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon Jlansrona. M3onpoiiecchl B UACAIBHOM ra3e ¢ NOCTOSTHHBIM
KOJIMYECTBOM  BemiecTBa. [ paduyeckoe TMpeACTaBICHHE H30IMPOILIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckne yCTpOMCTBa W MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

OnbIThI, JOKa3bIBAIONIIME IUCKPETHOE CTPOCHHME BelIlecTBa, (pororpaduu
MOJIEKYJI OPraHUYECKUX COCAUHEHHUI.

OmnbiTel 0 U Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Mopnaens onbita ITepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mogenb, HIUTIOCTPUPYIOIIAst IPUPOAY JABIEHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIONIUE YPaBHEHHE COCTOSIHUSI HJEalbHOIO Tasa,
U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMmoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEMJIOThl U paboTa. BHYTpeHHSsE 3HEPrusi OJHOATOMHOIO HCAIbHOTO rasa.
Buzael Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKLINS, U3IyUYEHUE. Y IebHAs
TEIIOEMKOCTh BellecTBA. KOIMYeCcTBO TEMIOTHI PH TEILIONEpEIaye.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue mepBOro 3aKoHa TEPMOJUHAMUKH K u3ompoieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

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

TemoBble  MamuHbL.  [IpUHIUIBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpruu B TEIUIOBBIX MamuHax. KoadduiumeHt mone3Horo
nevictBus TersioBod mamuHbl. [ukn KapHo u ero xkosd@uiMeHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETNTIOIHEPTETUKH.

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

Jlemoncmpayuu

N3meneHne BHYTpEHHEW ZHEPTUM Tea MPHU COBEPIICHUU PaOOTHI: BBLIET
npoOKu U3 OYTBUIKU TOJ JIEMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAECMOHCTpAITH).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  MpHU
TEIIonepe1aye.

OnbIT Mo 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 eeuwjecmea. DPazoevle nepexoonvl

[Tapoobpa3zoBanue u konaencauus. Mcnapenue u kunenue. AOCOIIOTHAS
U OTHOCHUTENbHAs BIAXHOCTh BO3Ayxa. HacklmeHHbI nap. YaenpHas Temiora
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tépnoe teno. Kpucramnmuyeckue u amopdHbie Tena. AHM30TPONUS
cBOMCTB KpuctaimioB. JKuakue kpuctamibl. COBpEMEHHBIE MaTepualbl.
[InaBnenue u kpucTaaIM3auus. Y aenbHas TermioTa miasienusa. Cyonumarus.

VYpaBHeHHUE TEIIOBOTO OanaHca.

TexHuueckne ycCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJOTUU MOJYUEHUSI COBPEMEHHBIX MaTEPHUAIIOB,
B TOM YHCJIE HAHOMATEPHaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUcTaJlIoB.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auusi Ten. JJIeKTpUuyYecKuid 3apsiA. JlBa BHAAa 3IIEKTPUUECKUX
3apsiioB. [IpOBOAHUKM, NUAIEKTPUKUA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsaa.

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



Pabora cun osnekrpocratuueckoro mosis. I[lorenuman. PasHocTh
noTeHuanoB. [IpOBONHMKM W JUAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJE.
JlupnekTpuyeckas NPOHULAEMOCTb.

DIIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO KOHJEHCATOpA.

TexHUYecKue yCTPOMCTBA U IIPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJICHCATOpP, KOIMMPOBAJIBbHBIN anmapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBre HaRNEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
MJIACTUH, PACCTOSIHUS MEXKIY HUMU U TIUDJICKTPUUECKON MPOHUI[AEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIeHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpo€MKOCTH KOHIEHCATOPa.

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

DJIEKTPUUYECKUM TOK. YCJIOBUS CYHIECTBOBAHUS JJICKTPUUECKOTO TOKA.
Uctounuku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEMH.

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

Pabora »anexrtpuueckoro Toka. 3akoH Jxoyns—JleHma. MomHOCTB
AJIEKTPUYECKOTO TOKA.

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

DONEKTpOHHAsT  MPOBOJUMMOCTh  TBEPIABIX  METAJJIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciuiaBaX dJIEKTPOJHUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

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

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEpPMETD,
BOJIBTMETP, PEOCTAT, MCTOUYHHKUA TOKa, JIJIEKTPOHATrpPEBATENIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BaKyyMHbIH
IUON, TEPMHUCTOPBI H  (POTOPE3UCTOPHI,  MOJYNPOBOAHUKOBHINH  IHO,
rajbBaHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS ITUIUHIAPUUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIONIAY MOMEPEYHOT0 CEYEHHS U MaTepHuala.

CwmenanHoe COeJMHEHUE MTPOBOJHUKOB.



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

3aBUCHMOCTH COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenaHHOrO COEINHEHUS PE3UCTOPOB.

N3mepenue 351eKTpOABMKYILIENH CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue anexkrpoinusa.

MexnpeaMeTHbIe CBA3H

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

Meosicnpeomemnvle nonamus, CBI3aHHbIE C U3yUYEHUEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAYYHbIA (akT, TUnoTe3a, pu3nyeckas BeITUYHHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pelleHHe CHUCTEMbl YypPAaBHEHWM, JMHEWHas QYHKIUS,
napabosa, runepbona, WX Tpapuku U CBOWCTBA, TPUTOHOMETPUYECCKHE
byHKIMH: 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>KHMBBIX OpPraHU3MOB (BHABI TEIUIONEpEeAadu, TEII0BOE
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, IEKTPUUECKUE CBOMCTBA METAJUIOB, DJIEKTPOJIUTHUYECKAS
JUCCOLMALINS, TAIIbBAHUKA.

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

Texnonoeus: npeoOpa3oBaHKE NBMKEHUN C UCTIOJIb30BAHUEM MEXAaHU3MOB,
y4E€T TPEHUs] B TEXHUKE, NMOALIUIIHUKHA, UCIIOJIb30BAHHE 3aKOHA COXPAHECHUS
UMITyJIbCA B TEXHHUKE (pakeTa, BOJAOMET U JPYru€), JABUTATENb BHYTPEHHETO
cropaHusi, mapoBas TypOWHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHED,
TEXHOJOTMU ITIOJIyYEHHUS COBPEMEHHBIX MAaTepUAJIOB, B TOM  YHUCIE
HAaHOMAaTEpUaJIOB, W  HAHOTEXHOJIOTUH,  DJJIEKTPOCTATUYECKAas  3allUTa,
3a3E€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTpYHHBIN MIPUHTED,
AJIEKTPOHATPEBATENbHBIE  MPUOOPBI,  DIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
rajbBaHUKa.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Maznummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

Iloctoguuple MarHuTel. B3anmMonelcTBHE NOCTOSHHBIX  MArHUTOB.
MarauTtHoe nosie. BekTtop MarHUTHOM MHAyKIuMU. [IpuHOMIT cynepro3uuuu
MarHuTHBIX NoJied. JInHuM MarHuTHOM MHAYKUWU. KapTrHa TUHUNA MarHUTHOM
WHAYKIMY MOJISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe T1oJie TPOBOJHMKA ¢ TOKOM. KapThHa JIWMHUN HHIYKIUH
MarHuTHOTO TOJIS JJIMHHOTO MPSMOIro MPOBOJHHUKA U 3aMKHYTOTO KOJIBIIEBOTO



MPOBOJHUKA, KaTyliku ¢ TokoMm. OmnbeiT Opcrena. BzaumopeiictBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalPaBJICHHUE.

Cuna JlopeHua, €€ MOaynb W HampaBiieHUE. JIBHKEHUE 3apsKEHHOU
YacTHIIbl B OTHOPOJTHOM MarHuTHOM mosie. Pabota cuibl Jlopenna.

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

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABMKYIIAS CUJa WHAYKIUU B
MIPOBOJHUKE, IBUAKYIIEMCS TOCTYNATEILHO B OJJHOPOJHOM MAarHMTHOM MOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBlIEeHME CAaMOMHAYKIUU. OJEKTPOABHKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: MOCTOSHHbIC
MAarHMThl, JJICKTPOMArHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTEIH 3JIEMEHTapPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopelicTBue ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHa 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 KaTYIIKU 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

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHMUS.
IMapmonunyeckue konebanus. I[lepuon, yactora, ammnTyaa 1 ¢asza KojaeOaHHi.
[TpyxuHHBII MAasiTHUK. Maremarnueckuii MAasiTHUK. YpaBHeHue
rapMoOHUYecKux Kosebanuii. [IpeBparieHne »HEPruu NPU TAPMOHUYECKUX
KOJIeOaHMsIX.

Konebarenbubiii koHTYp. CBOOOMHBIE AJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCaTbHOM KOJE0aTeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYEeCKUMU U
ANEKTPOMArHUTHbIMU KoJjieOaHusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUSs
SHEPI'UM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBnenne 0  3aTyxallMX  KojeOaHUsIX.  BbIHYXJeHHbIE
MexaHnueckue KojeOaHus. Pe3oHaHc. BBIHYXIEHHbBIE 3JIEKTPOMAarHUTHBIC
KoJieOaHus.



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

TpaucdopmaTtop. [IpousBoacTBo, neperaya U notpebieHue
DNEKTPUUYECKOW DHEPIrUU. OKOJOTWYECKHE PUCKM TMpPU  MPOU3BOJCTBE
anekTposHeprun. KynbTypa UCHob30BaHUS 3JEKTPOIHEPIHH B MOBCEIHEBHOU
KU3HU.

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

Jlemoncmpayuu

HccnenoBanne nmapameTpoB KoJIeOATENbHOM CUCTEMBI (MPYKUHHBIA HIIN
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA W HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mociieoBaTENbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JEKTpOonepeadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPHOJA MalbIX KOJeOAHUM rpy3a HA HUTH
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, yclaoBusa pacnpoctpaHeHus. Ilepuon. CkopocTh
pacrpocTpaHeHusi M JJuHa BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
Nurtepdepennus n qudpakius MEXaHHUIECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUS W3JIYYEHHUS DJIEKTPOMArHUTHBIX
BOJIH. B3aumuas opueHtanus BekTtopoB E, B, V B siekTpoMarHuTHON BOJIHE.
CBoiiCTBa 3JEKTPOMAarHUTHBIX BOJH: OTPaKEHUE, MPEIOMIICHUE, MOJISIpU3aLUs,
mudpakuus, uarepdepenims. CKopocTh dJIEKTPOMArHUTHBIX BOJH.

[IIkana 31€KTPOMArHUTHBIX BOJH. [IpuMeHEeHNE 3JIeKTPOMArHUTHBIX BOJH
B TEXHHUKE U OBITY.

[IpuHUMIIBI pagUOCBA3U U TeNEBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckre yCTpONCTBAa M NPAKTHYECKOE MPUMEHEHUE: MY3bIKaIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTHUKA B TEXHUKE M MEAUIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenune oTpakeHus ¥ MPEIOMIICHUS MEXaHMYECKUX BOJIH.

Hab6mronenne naTepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

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

I'eomerpuueckas onrtuka. IIpsMonumHENHOE pacrpoCTpaHEHUE 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
rokasaress npesomiieHus. Ilonnoe BHyTpeHHee oTpakeHue. [IpenensHbii yron
MOJTHOTO BHYTPEHHETO OTPAKECHMUS.

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

ColOuparomue W paccewBarolive JUH3bl. ToHKas muH3a. DOKycHOE
paccTosiHUEe U ONTHYECKasi cujia TOHKOW JuH3bL. [locTpoeHune nzobpakeHuil B
COOMpAaNIIMX W pacCeUBalOMIMX JuH3aX. DopMmyla TOHKOW  JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenesnbl NPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOIEHUST MAaKCUMYMOB MU MHHHUMYMOB B HHTephEpEeHIIMOHHOU
KapTHUHE OT ABYX CHH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

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

[Momapusanus ceera.

TexHuueckne yCTpOHCTBA M NPAKTHUECKOE IPUMEHEHHE: OYKH, Jyma,
¢doToanmapar, TPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Ilemoncmpayuu

[IpssMOMHENWHOE pacnpOoCTpaHEHUE, OTPAKEHUE U TMPEIOMIIEHUE CBETA.
OnTuueckue mprudopklI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Mojiesib CBETOBOIA.

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.

Pazgen 6. OCHOBBI ClIeINMAJIBHON TEOPHH OTHOCUTEIbHOCTH
['paHuibl NTPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysartsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTU.  3aMEIJICHHE  BpPEMEHU U
COKpAIlICHUE JIJIMHBI.
DHEPrusi 1 UMIYJIbC PENSATUBUCTCKON YaCTULBI.



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

Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmul KBAHM OGO ONMUKU

®oronsl. @opmyna Ilnanka cBsizu sHepruv (oOToOHA C €ro YacTOTOM.
DHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTe U uccienoBanue Gorodpdexra. Onbitel A. I'. Cronerosa.
3akonbl Gotordpdexra. YpaBHenue DiiHmTerHa ans porordpdexra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JICHCTBUE CBETA.

TexHudeckue ycTpoMCTBAa U MPAKTUUYECKOE MPUMEHEHUe: (OTODIEMEHT,
doTtongaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHETro (GoTodddekra.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pedepdopna no paccessHuio o -4acTHII.
[Inanerapnas moxaens aroma. [loctymatel bopa. M3nyueHue u morionieHue
(OTOHOB TIPU TIEPEXOJIe aTOMa C OJIHOI'O YPOBHS DHEPruu Ha Apyroi. Bujbr
cniekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOA.

BonnoBeie cBoiicTBa wactul. Bomubl ge bpois.  KopmyckysspHo-
BOJIHOBOM Jyallu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

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

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HalGmonenne muHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmonenne nmuHeMvaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JIOKa3bIBAIOIINE CIIOKHOCTh CTpoeHus sifpa. OTKphITHE
paanoaktuBHOCTH. OmbiTel  Pesepdopma 1o  ompeneneHnio  cocTaBa
paanoakTuBHOTO wu3mydeHusi. CBoiicTBa ambda-, Oera-, ramma-u3IydeHUs.
BnusHue paarioakTHBHOCTH Ha KMBbIE OPTraHU3MBI.

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

Anbda-pacnman. DIEKTPOHHBIM M TO3UTPOHHBIA 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.

Anepnsnii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl B MEPCIEKTHBBI
SIEPHON IHEPTETUKU. DKOTOTUUECKHUE ACTIEKTHI SIEPHON IHEPTETUKHU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE ITO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.



@dyHaaMeHTaJdbHble B3aUMOJEHCTBUA. EQUHCTBO (hU3MUECKOM KapTHHBI
MHpa.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paspnen 8. DiieMeHTHI ACTPOHOMHUM U aCTPOGUINKH

Ortanbel  pa3BUTUS acTpoHOMUM. [IpuknagHoe W  MHUPOBO33PEHUECKOE
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 OCHOBHBIE XAPAKTEPUCTUKH. JlnarpaMma «CHEKTpaJIbHBIN KJlacCc —
CBETUMOCTB». 3BE3/bI IIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHuE
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonnu CoJiHIa
U 3BE3J1. DTallbl )KU3HU 3BE3]I.

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 bonbiioro B3peiBa. PeIMKTOBOE U3IIyYEHUE.

MacmraOHas cTpyktypa Beenennoit. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGmronenus HEBOOPYKEHHBIM rJ1a30M c UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX ~MPUJIOKEHUW JUIsl  ONPEACNICHUS TOJOKEHUsS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro MOoNyIapus u
SIPKUE 3BE3MBL.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTwu.

O600maromnee NOBTOPEeHUE

Pons ¢u3mkum w acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIIMAJILHOM M OJTUYECKON cdepax ACATEIBHOCTH YeIOBEKa, POJib U MECTO
GU3MKH W acTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, pOJIb
¢dusnueckoit Teopun B GOPMUPOBAHUU TPECTABICHUIN O (GU3HUECKON KapTHUHE
MHpa, MeCTO (U3MUECKOW KApTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOLE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 kilacce ocymiecTBisercs ¢
YYETOM COJIEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
Oumonoruu, XuMuwu, reorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nonsimust, CBSI3aHHbIE ¢ U3YYEHUEM METOJOB HAYyUYHOTO
MO3HAHUSA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a, (U3NUecKasi BEIIMYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHUE CHCTEMBI YPABHEHUM, TPUTOHOMETPUUYECKUE
byHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI M UX MPOEKIUHA HA OCU KOOPAWHAT,



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

Buonoecus: snexTpuyeckue SIBIEHHS B JKUBOM INPUPOAE, KOJIeOaTEIbHBIE
IOBWKEHHUS B JKUBOW NPUPOJE, ONTUYECKUE SBIEHUA B KUBOM MPHUPOJE,
NENCTBHE PAaIUALIMU HA KUBBIE OPTaHU3MBI.

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

l'eoepaghus: MarHuTHbIE TMONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX DY,
(poTochEMKa 3eMHON OBEPXHOCTH, NPEACKA3aHUE 3EMIIETPSACEHUI.

Texnonoeua: JWHAMA DIEKTPOIEpENad, IEHEpaTop IEPEMEHHOIO TOKa,
AIEKTPOJIBUTATENb, UHAYKIMOHHAA I€Yb, pajgap, PaaUuONpPUEMHUK, TEJIEBU30D,
anTeHHa, tenedon, CBY-neuyb, NpOEKIIMOHHBIN anmnapar, BOJOKOHHAs OINTHKA,
COJIHEYHAas Oarapes.



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

OcBoenue yuebHoro mpeamera «®Dusmka» Ha ypoBHE CpeIHETro OOIIeTro
oOpazoBanus (0a30BbIi  ypOBEHb) JOJKHO OOECHEYUTh  JIOCTHUIKECHUE
CJIETYIOIINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHMS Y4eOHOTro mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)XaTh  TOTOBHOCTB W CIHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHUEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOIIEeCTBa,
pacuIiupeHrue JKM3HEHHOTO0 ONbITa W ONbITAa JIESITEJIBHOCTH B TMpoliecce
peanu3aii OCHOBHBIX HAIIPABIICHHH BOCIUTATEIBLHON JEATEILHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMHM  OOYyYalomIerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBa;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX T'YMAaHHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbBHOCTh B HHTEPECAX T'PaKIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YyMEHUE  B3aUMOJAEHCTBOBaTbH C  COIMAJIbHBIMHU  HMHCTUTyTaMU B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAaHHOCTH POCCUNCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKHMX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACHh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTUA YYEHOTO;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

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

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEPEC K pa3lIuyHbIM cepaM mpodheCCHOHATBHON NeITeTbHOCTH, B TOM
quclie CBSA3aHHBIM C (DU3UKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BEIOOp Oyaymiedt mpodeccuu W peamnu30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O U €camMOOOpa3OBaHUIO B
obsactu PU3MNKK HA MPOTSHKEHUU BCEH KU3ZHMU;

6) 3K0JIOrHYeCKOTro BOCITUTAHUS:



c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, OCO3HAHHE TJ100aJTBbHOTO
XapakTepa FKOJIOTMYECKUX MpooIieM;

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

paclIMpeHue ONbITa JESITEIBHOCTH 3KOJIOTMYECKON HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

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

OCO3HAaHHE IIEHHOCTUM HAYYHOM [JEATEIBHOCTH, F'OTOBHOCTH B IIPOLECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TMPOCKTHYIO U HCCIEI0BATEIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS
ba3oBble Jornueckue aeicTBus:

CaMOCTOSITeIbHO  (OPMYJIUPOBATh M aKTyaJIM3UpPOBATh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh IIeJIU JIeITeIILHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JIOCTYIKEHMUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBAEMBIX
(bU3UYECKUX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJIIM, OIICHUBATh PUCKH TOCJICACTBUMN JEATEIbHOCTH;

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B YCIOBHUSX pPEaJbHOTO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pPa3BUBATh KPEaTHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTe/bCKHe AeliCTBHUA.

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYEBBIMU TOHATHUAMH U METOJIaMHU
bu3IecCKol HAYKH,

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEILCKOM u MIPOEKTHOMN
NEATeIbHOCTH B 00JlacTh  (U3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJOB  pelieHus 3agad  (U3HUIECKOTo
COJIepKaHMsI, IPUMEHESHHIO PA3INIHBIX METOIOB ITO3HAHUS;

BJIAJCTh BHUJAMH JICSATCIHPHOCTH IO IIOJYYCHHIO HOBOTO 3HAHHUS, €r0
HHTEPIPETAllMH, NPeoOpa3OBaHUIO W IMPUMCHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MTPOCKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATh NPUYUHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpPOBATh 3aJ1ady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHHS, HAXOJIUTh apryMEHTHI I JOKa3aTelIbCTBA
CBOHMX YTBEP)KJICHHH, 3a]1aBaTh apaMeTPhl M KPUTSPHUH PCIICHHS;

aHAJU3MPOBATh IIOJIYUYEHHBIE B XOJE€ pEHIeHHUS 3aJlaud Pe3yJIbTaThl,
KPUTHYECKH OIICHHWBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHUE B
HOBBIX YCIIOBHUSX;

CTaBUThb U (PopMyIupoBaTh COOCTBEHHBIE 3aJayM B 0Opa30BaTEIbHOU
NEATEeIILHOCTH, B TOM YHUCJIC TIPH U3YUCHUN (PUBHKU;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;



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

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICU, TIPE/JIaraTh OPUTMHAIBLHBIE TTOAXO/bI U PEILICHHUS;

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

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM TOJIyueHUs WHOOpManuu (HU3NYECKOro COACPKAHUS
13 UCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSITEILHO OCYIIECTBISATh MOUCK, aHAJIN3,
CHUCTEMATH3alUI0 U MHTEpPIpeTalnio nHGOpMaluKu pa3IMuHbIX BUAOB U (popMm
MpeCTaBICHNUS;

OIICHUBAThH JIOCTOBEPHOCTH UH(POPMAITUH;

UCIIOJIB30BaTh CpPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAITUOHHBIX
TEXHOJIOTUH B PEIICHUHM  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 ¢ COOII0JIeHUEM TPEeOOBAaHUM SPTOHOMUKHU, TEXHUKH
0€30MacCHOCTU, TUTHUEHBI, PeCYypcOoCOEpEKEeHUsI, TTPABOBBIX U ATUUYECKUX HOPM,
HOpM MHGOPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJCP)KaHHUS B Pa3IUUHBIX (opmaTax C
y4€TOM Ha3HaueHuss HHPOpPMAIMU W  1EJEeBOW  ayJauTOpWH, BBIOUpas
ONTUMAIBHYIO0 (GOPMY MPEJACTABICHUS U BU3yaJIU3aIIUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIAThL OOIEHWE Ha ypokax (U3MKK U BO BHEYPOYHOM
JIEATSIILHOCTH;

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

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 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 1I€IM COBMECTHOM JI€STEIbHOCTH, OpraHW30BbIBATH W
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKCHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh pojau C Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3YJIbTaThI
COBMECTHOM pabOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIAaJa M KaXJOTO yYaCTHHUKAa KOMaHIbI B
OOIIMiA pe3ybTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHUBATh MACHU C IO3UIMA HOBU3HBI,
OPUTHHATBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMUYHBIX
CUTYAIUAX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

PeryjisiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

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

CaMOCTOSITEIIbHO COCTABJISATh IJIAH PEIICHUS PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAH BBITIOJIHEHUSI MPAKTUYECKON padoThl C Y4E€TOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;



paclMpATh  paMKU  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUN;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

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

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENIbHOW pedieKCud Kak OCO3HaHUs
COBEpIIAEMbIX JIEMCTBUM M MBICIUTENbHBIX MPOILIECCOB, MX pE3YyJbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBI pediIeKCUr [JIsl OLIEHKHM CHUTyaluH, 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 HEJOCTATKHU U JIOCTOUHCTBA;

OPUHUMATh MOTHUBBI W ApPTyMEHThl JPYTUX IpU aHAIHM3E pPe3yJbTaTOB
NeSITEbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce 1oCTHREHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no ¢Qusuke I8 YpPOBHS CpeaHero oOImero oOpa3oBaHUS y OOYyYarOIIUXCS

COBEPIIEHCTBYETCS HIMOIIMOHATLHBIH UHTEIJIEKT, MpeAnoIaraomumi
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKJIOYAIOIIET0  CIIOCOOHOCTh  MOHUMATh  CBOE

OMOIIMOHAILHOE COCTOSIHWE, BHUJIACTH HANPABICHHS Pa3BUTHS COOCTBEHHOM
AMOITMOHATLHOM c(ephl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIOCOOHOCTh aJaNTHPOBATHCA K
OMOIMOHAILHBIM HM3MEHEHHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKITIOYAIOIICH CTPEMIICHUE K JTOCTIKEHUIO TSN
U yCTeXy, ONTUMHU3M, HTHUITMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOS U3 CBOUX
BO3MOKHOCTEH;

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

COIIMAJIbHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAMBaTh
OTHONICHUS C APYTUMH JIFOJAbMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U Pa3peliaTh
KOH(MIUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny o0yuenust B 10 kjacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUI:



JEMOHCTPUPOBATh Ha MPUMEpPAX POib U MECTO (PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOEH;

YUUTHIBATh TPAaHULI NPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepualibHas TOYKa, MHEpIHUalbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TEJIO, MICAIbHBIM I'a3, MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEIN,
TOUYEYHBIN JIEKTPUUECKUH 3aps] IPU pelieHUH GU3NUECKUX 3a/1ay;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJISPHO-KMUHETUYECKOH TEOPUU CTPOEHUs
BELIECTBA U  JJIEKTPOJMHAMUKH: pPABHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JABMKEHUE, CBOOOJHOE TAJEHUE Tel, JABMXKEHHE IO
OKPYXHOCTH, WHEpLus, B3auMojeucTBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00bEMaA Tel NpH
HarpeBaHuu (OXJaXJICHHUH), TEIJIOBOE pAaBHOBECHE, MCMApeHHe, KOHJEHCALHs,
IUTaBJICHUE, KPUCTAIM3alUs, KHUIIEHHWE, BJIAXKHOCTh BO3/lyXa, MOBBIIICHUE
JaBJeHUs] Ta3a NpPU €ro HAarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXKIY
napaMeTpaMHu COCTOSIHMSL Ta3a B HM30Mpolieccax, dJIEKTpU3alus  Tell,
B3aUMOJICVCTBUE 3aPAI0B;

ONMKCHIBATh MEXAaHUYECKOE JABUKEHHUE, UCIIONB3Ys (PU3NYECKUEe BEIHUMHBI:
KOOpJIMHATA, MYyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, CHIIa,
UMIyJIbC ~ Tela, KUHETUYeCKash  DJHeprusi, TMOTEHIMalbHAs  JHEPrus,
MexaHuueckas pabora, MexaHU4ecKasi MOUIHOCTb;, MPHU OMHUCAHUU MPABUIHHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HUCMONB3YEMBIX BETUYMH, UX 00O3HAUYCHUS U
€AMHUIIBI, HAXOIUTH (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUHHY
C APYTUMU BEJIMYUHAMU;

ONUCHIBATh HW3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN W TEMJIOBBIE SIBIICHMUS,
UCTIONB3Ys (PU3NYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHUS MOJIEKYJI,
CpPEAHEKBAAPATHUYHASL CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSS
sHeprus, pabora rasza, KOIPDHUIMEHT TOJE3HOTO JICUCTBUS TEIJIOBOTO
JBUTATENsA; TMpPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIUYHMH, UX O0O03HAYEHUS U EAUHUIIBI, HaXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETMYUHY C IPYTUMU BEITUYMHAM;

ONHUCBHIBATh  M3YYEHHBIE  BJIEKTPUUYECKUE  CBOICTBA  BEIIECTBA U
AIEKTPUYECKHUE SIBICHHS (MPOIECChl), HUCIONB3Yd (PU3NYECKHUE BETUUMHBI:
ANEKTPUUYECKUI 3apsl, FJIEKTPUUECKOE M0JI€, HANPSHKEHHOCTD MOJIsL, MOTEHIUA,
pa3HOCTh MOTEHUHUAJIOB; MPU OMHMCAHUU MNPAaBUIBHO TPAKTOBATH (HU3MUYECKUN
CMBIC]I HCIIOJNB3YEMBIX BEJIWYMH, UX OOO3HAYEHUS W E€IUHUIIBI;, YKa3bIBaTh
(GopMysbl, CBS3bIBAIONIME JAHHYIO (PU3MYECKYI0 BEJIMYMHY C JIpPYTHMMHU
BEJINYMHAMU;

aHAJIM3UpPOBAaTh  (PU3WYECKUE TPOLECChl U  SBICHUS, HCIOJIB3YS
¢usznueckre 3aKOHbI M TPHUHIIUIBI: 3aKOH BcemupHoro tsarotenws, |, 11 u Il
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW 5SHEpPruu, 3aKOH
COXpaHEHHs] UMITYJIbCA, TPUHIUIT CYNEPHO3ULIMU CUJI, MPUHIIMI PaBHOMPABUS
MHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEW KMHETUYECKON SHEpruu
TEIUIOBOTO JIBMDKEHUS MOJICKYJ C aOCOJIOTHOW TeMIlepaTypol, MepBhI 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH KyioHna,
IIPU 3TOM PA3JIMYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE
BbIpaKEHUE U YCIOBUS (IPpaHUIIbL, 001aCTH) TPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHLMUIBI JEUCTBUS MAaIlUH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuvaTh YCJIOBHUS UX O€30MACHOTO UCIOIh30BaHUS
B IIOBCEJIHCBHOM >KH3HU;

BBITIOJIHSITh SKCIEPUMEHTHI 1O HCCIENOBaHUIO (U3UYECKUX SIBICHUU U
MIPOIIECCOB C MCIOJIb30BAHUEM TMPSAMBIX U KOCBEHHBIX W3MEPEHUH, MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOIAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBJISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUs] (PU3UYECKUX BEJIMYMH,
IpU 3TOM BHIOMpATh ONTUMAJBHBIA CHOCOO H3MEPEHUS U UCIOJIH30BaTh
U3BECTHBIE METO/IbI OIEHKHU MOTPEITHOCTEH N3MEPEHHUI;

UCCIEJIOBAaTh 3aBUCUMOCTH MEXIYy (PU3MUECKUMU BEIUYUHAMHU C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUH, MPU ATOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUpOBaTh PE3yIbTaThl MOJYYCHHON 3aBUCUMOCTH (PUBMUECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBAHNUS,

co0JIro1aTh MpaBuja OE30MacHOr0 TpyAa IMPU MPOBEACHUU UCCIIEOBAHUM
B paMKax y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIIeA0BATEIILCKOW U MPOSKTHOM
NEATeIbHOCTH € HWCIOJB30BaHUEM  HM3MEPUTENIBHBIX  YCTPOWUCTB |
1abopaToOpHOro 00OPYAOBAHMS;

pemaTth pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (DU3UYECKOM MOJICIbIO,
UCTIONB3Ysl (PU3MUeCKHe 3aKOHBl W TMPUHIIMIBI, Ha OCHOBE aHaIn3a YCJIOBUS
3a/1a4d BbIOMPATh (YU3UUYECKYI0 MOJIEb, BBIACTATh (PU3MUYECKUE BEIUYUHBI U
dbopmysbl, HEOOXOMUMBIE JJIsi €€ pellIeHHs], MPOBOAUTh PAcUEThl U OLICHUBATH
PEANBbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKOU BETUYMHBI;

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

UCIIOJIb30BaTh ~ NpPU  peHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE  TEXHOJOTHU  JUIA MIOUCKA, CTPYKTYpHUpPOBaHHS,
UHTEPIPETAlMd M TPEACTaBICHUS y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHGOpMAIIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOTYyYaeMyI0 HH(DOPMAIIHUIO;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B TTOBCETHEBHON KU3HU
st obecrieueHus Oe3omacHOCTH Tpu  OoOpamieHMH ¢ npudopaMu |
TEXHUYECKUMU YCTPOUCTBAMH, JIJII COXPAHECHHSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTMUYECKOTO MOBEJICHUS B OKPY KalOLEl cpefie;

paboTaTe B TpYIIE C BBINOJHEHHEM PA3JIMYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbBI, PAlMOHATBHO PaCHpeNemsiTh OO0S3aHHOCTU U
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHMBAaTh BKJAaJ  KaXJAOro0 M3 YYaCTHUKOB TpyNIbl B  pEUICHUE
paccMaTpuBaeMoOM MPOOIEMBI.

K xonny o0yuenust B 11 kjacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Yy O0YHAIONITUXCS YMECHUIN:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MMPAKTUYECKON AEATEIBbHOCTH JIFOAEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCcKoi KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (U3UYECKUX MOJENCH:
TOYCYHBIN JJIEKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYCUYHBIM MCTOYHUK CBETA,
sIepHasi MOJIelb aToMa, HYKJIOHHAas MOJ€Jb aTOMHOIO siJipa MpU PEIICHUU
dbu3MUecKuxX 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBICHATH HX Ha
OCHOBE 3aKOHOB JJICKTPOJWHAMHUKH M KBAHTOBOM (PU3MKU: dJIEKTpUUECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHUCTBUS TOKAa,
B3aUMOJICHCTBUE  MArHUTOB, JJICKTPOMAarHuUTHas  WHAYKIUSA, JICHCTBUE
MarHuTHOTO TOJsi HA TPOBOJHUK C TOKOM U JABWKYIIMHCA 3aps,
AJIEKTPOMArHUTHBIE KOJCOAHUsI W BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHUe
CBETa, OTPaXKECHUE, TIPEIOMIICHHE, HHTepdepeHIns, TupaKys U NOJasIprU3aIus
CBeTa, nucnepcus cBeta, hotodnekTpuueckuid 3pdext (hotorddekxt), cBeToBOE
JaBjeHUe, BO3HUKHOBEHHWE JIMHEMYaTOro CHEeKTpa aToMa  BOAOPOJA,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHCHIBATh M3YyUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKUE,  DIEKTPUUYECKYI0  MPOBOJAMMOCTh  PA3JIUYHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SIBJICHHS (TMPOLIECCHI), UCMOIL3Ysd (PU3NMUECKHE BEIIMYUHBI:
ANEKTPUUECKHM 3apsifl, CUjla TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, DIEKTPUUECKOE
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMAIOB, DSJIEKTPOJABIKYIIAs cuia, paborta
TOKa, WHAYKIUS MAarHUTHOTO Tons, cwia Awmmepa, cwia JlopeHa,
WHJYKTUBHOCTh KATYIIIKH, JHEPTrHs SJIEKTPUUECKOTO M MAarHUTHOTO TMOJIEH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsl U CuUjia TOKa B
mpoilecce TapMOHUYECKUX  DJEKTPOMAarHUTHBIX  KojeOaHui, (OKyCHOe
pPAcCTOSIHME M ONTHYECKasi CUjia JIMH3bI, IPU OMUCAHUM MPABWIBHO TPAKTOBAThH
(¢u3MUeCcKUil CMBICT HUCIOJB3YyEMbIX BEJIHYMH, UX OOO3HAYEHHUS U €JIUHUIIBI,
yKa3blBaTh (OPMYJbI, CBS3BIBAIOIINE JaHHYIO (U3MUECKYIO BEIUYHHY C
JIPYTUMH BEJIMUYMHAMU,

ONKCHIBATh W3Y4YCHHBbIC KBAHTOBBIE SBJICHUS M IMPOILIECCHI, MCIOIB3YS
¢u3nuecKkre BEJIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTrUs M HUMITYJIbC (POTOHA, MEPUOJ TOJIypaclana, dHEPrus
CBS3M aTOMHBIX SIIep, MPH OINKCAaHWU MPaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICII HCTIONB3YEMBIX BEIUYUH, UX OOO3HAUEHUS WU EIUHHUIIBI, YKa3bIBaTb
dbopMyInbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYUHAMH, BBIYUCISATH 3HAYCHHE (PU3HUUECKON BEIIMYUHBI,

aHANMM3UPOBAaTh  (U3UYECKUE TMPOIECChl W  SBICHHUA, HCHOIB3Ys
¢usznueckre 3aKOHbI U MPUHIUIBL: 3aK0H OMa, 3aKOHBI MMOCIEI0BATEILHOTO U
MapajuieIbHOr0 COEIUHEHUS MPOBOJHHUKOB, 3akoH Jlxoyns—Jlenua, 3akoH
ANEKTPOMArHUTHOM MHAYKIMHK, 3aKOH MPSIMOJMHEHHOTO pacnpoCTPaHEHHUS
CBETA, 3aKOHbl OTPAXXEHMSI CBETA, 3aKOHbI MPEIIOMJICHUS CBETa, YpaBHEHUE
OuHmTeitHa 1 hoToddPeKTa, 3aKOH COXpaHEHUS YHEPTHH, 3aKOH COXPaHEHUS
HMMITYJIbCA, 3aKOH COXPAHEHHs 3JIEKTPUUYECKOro 3apsifia, 3aKOH COXpaHEHUs
MaccOBOT'0 YHCIa, TOCTyJaThl bopa, 3aK0H paJlMOaKTUBHOIO pacnajaa, Ipu 3TOM
pa3nu4aTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOEe
BbIpaKEHUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

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

CTPOUTh U ONUCHIBATh HU300pa’KEHHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKajoM,
TOHKOM JTUH30M;

BBIMIOJIHSITh SKCIEPUMEHTHl 1O HCCIENOBaHUIO (U3UYECKUX SIBICHUU M
MIPOILIECCOB C MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUU: MPU ITOM
dbopMmynupoBaTh MpoOJaeMy/3amady M THIOTE3Y Yy4YEOHOTO OKCIEPHMEHTA,



coOupaTh YCTAHOBKY M3 MPEIJI0KEHHOIO O0OpYIOBaHMS, NPOBOAUTH OMBIT U
(bopMyIHUpPOBATH BHIBOJIBI;

OCYILIECTBIISTh MPSMbIE M KOCBEHHbBIE M3MEPEHHUs (PU3MUECKUX BEIUYUH,
OpU 3TOM BHIOMpATh ONTHMANBHBIA CIOCOO HM3MEpPEHHS M HCHOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYUH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUN: TMpPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHpPOBAThH
pE3yJIbTAaThl MOJYYEHHON 3aBUCUMOCTU (PU3MUECKUX BEJIUYHMH B BHUJIE TAaOIUL U
rpaduKoB, AeaTh BEIBO/BI IO pe3yjIbTaTaM UCCIEI0BaHHUS;

co0JIro1aTh MpaBuiIa OE30MacHOr0 TpyAa IMPU IMPOBEACHUU UCCIEOBAHUIMA
B paMKax y4eOHOro 3KCIIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENbHOCTH  C  HKCIOJIB30BAHUEM  U3MEPUTEIbHBIX  YCTPOUMCTB U
1abopaTopHOro 00O0PYAOBAHMS;

pemiatb pacy€THhIC 3aJaud C SIBHO 3aJlaHHONM (PU3WYECKOM MOJEIbIO,
UCTIOJNIb3YA (PU3MYECKHUE 3aKOHBl M MPUHLMUIIBI, HA OCHOBE aHajiu3a yCIIOBUS
3aa4d BHIOMpATh (DU3MUECKYIO MOJECINb, BBIICTATh (U3NUECKHUE BEIMYHUHBI U
dbopMyIbl, HEOOXOAMMBIEC JUIsl €€ PElIeHUs, MPOBOAUTH PACUYETHl U OLEHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAaYeHUS (PU3UUECKOM BEJIMUNHBI;

penarhb KayeCTBEHHbIE 3aJlayu: BBICTPANBATh JOTUYECKH
HENPOTUBOPEUMBYIO LIETIOUKY PACCYX ACHUH C OMOPOM HAa M3YYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPU  pEeHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE  TEXHOJOTMH  JUIS  TIOWCKa, CTPYKTYpUPOBaHUS,
UHTEpPIpPETAllMd M TMPEJACTaBIeHUsT y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTYyYaEMYI0 HH(DOPMAIHUIO;

OOBSCHATh TPHUHIIMIIBI JEUCTBUS MAIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pasznuyarh yCJIOBUS WX 0€30IacHOrO0  HUCIOJIb30BAaHUS B
MOBCETHEBHOM JKU3HH;

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

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (U3UKE B TOBCEIHEBHOM KU3HU
I obecrieueHus 0€30MAacHOCTH MPpU  OOpallleHHW ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHECHHSI 3I0POBbS U COOJIIOICHHSI HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIeH cpele;

paboTaTh B TpYINIE C BBIIOJHEHHUEM pA3JIMYHBIX COIMAIBHBIX pPOJeH,
IUTAHUPOBaTh PabOTy TPYIIbI, PAlMOHAIBHO PACHpPENeIsITh OO0S3aHHOCTU U
IUIAHUPOBATh  JIEATENBHOCTh B  HECTAaHAAPTHBIX CHUTyalUsX, aJeKBAaTHO
OLIEHMBAaTh BKJIAJ  KaXJOr0 W3 YYaCTHUKOB TpYIIBl B  pELICHHUE
paccmaTpuBaeMom POOJICMBL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HaumeHoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3iejioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoThI
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
11 dusnKa U METOIblI 5 bu6mmoreka [{OK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMaTika S https://m.edso0.ru/7f41bf72
bubmmoreka [IOK
2.2
flmamiia ! https://m.edso0.ru/7f41bf72
3aKOHBI
2.3 COXpaHCHUS B 6 1 1 bubmotera [JOK
' P https://m.eds00.ru/7f41bf72
MEXaHUKE
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETUYECKOM https://m.edsoo.ru/7f41bf72

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

Paznea 4. JIEKTPOJANHAMUKA

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

I[TPOTPAMME
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11 KJIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Pazaen 1. QJIEKTPOJIMHAMUKA
MarnuTtHOE 110JI€E. Bu6 110K
HOINOTEKA
1.1
DTIEKTPOMATHHTHA 11 1 3 https://m.edsoo0.ru/7f41c97¢c
WHTYKITUS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
MexaHndeckue u
2.1 3JIEKTPOMAarHUTHEIE 9 1 bubmmorexa LOK
) P https://m.edsoo0.ru/7f41c97¢c
KoJie0anust
MexaHndeckue u
2.2 3JIEKTPOMAarHUTHEIE 5 1 bubmmorexa IOK
' p https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6moreka [IOK
2.3 O
frrmia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro mmo pasneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

OCHOBEBI CIIEIHATBHOMN
TEOpUH
OTHOCUTEINBHOCTHA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4

Paznesn 4. KBAHTOBASA ®U3UKA

41 DNeMEeHTHI KBaHTOBOM 6 bubnuorexa [JOK
' OITUKH https://m.edso0.ru/7f41c97c
bu6morteka [IOK
4.2 C
TpoeHue atoma 4 https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4.3 A
TOMHOE A7pO 5 https://m.edsoo.ru/7f41c97c

Hroro no pazneny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

51 DJIEeMEHTHI aCTPOHOMUU . 1 bubnuoreka [IOK
' U acTpohU3HKU https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 7

Pazgen 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o06maromee 4 bubnuorexa [JOK
' [OBTOPEHHE https://m.edso0.ru/7f41c97¢c
Hroro o paszaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
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