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Pabouas mporpamMma mo ydyebHomy mipeamery «®Pwusrka» (0a30BbIli YPOBEHD)
(mpeameTHast 06/1acTh «EcTecTBeHHO-HAayUHbIe MPEMEThI») BK/IIOUAET MOSICHUTETbHYIO
3aITUCKY, COZiep>KaHue 00ydeHus], TI/IaHUPYeMble pe3y/bTaThl OCBOEHHUSI TIPOTPAMMBI T10
bu3rKe, TeMaTHUECKOE TJITAHUPOBAHUe.

[MTosicHuTeIbHAs 3allMCKa OTpakaeT oOIye I[eM U 3a/laud W3yueHus (QU3HKH,
XapaKTePUCTHUKY TICMXOJIOTUUECKUX TIPEATIOCHUIOK K €ro M3YUeHHWI0 00YJaroIiMUCH,
MEeCTO B CTPYKType yuyeOHOro TulaHa, a TakXKe IIOAXOAbI K OTOOPY CO/epKaHus,
K OTpe/ie/IeHHIO0 TTaHUPYEeMbIX pe3y/IbTaToB.

Cozep>kaHre 00ydyeHUsT pacKpbIBaeT Cojfiep)KaTefbHble JIMHUWA, KOTOpbIE
TIpe/ilararoTcs AJis 00s3aTesTbHOTO M3YUeHHWs B KaXKJOM KJjacce Ha ypOBHE CpPeHero
ob11iero obpa3oBaHusl.

[TnaHupyeMble pe3y/bTaThl OCBOEHHMSI TMPOrpaMMbl 10 (HU3UKe BK/IIOYAIOT
JMUYHOCTHBIE, MeTarpeJMeTHble pe3y/bTaThbl 3a Bech Tepuofi oOyueHHsT Ha YPOBHe
cpenHero o0Iero oOpa3oBaHUs, a TakKXKe IPeJMeTHbIe JOCTKEHHUS 00yuaroIerocs
3a KaXK/IbIii ToJ 00yueHwHs..

IIOACHUTEJIBHASA 3AIIMCKA

[lporpaMmMa 1o ¢usuke 06a30BOro YpoBHS Ha YpOBHe cpeAHero o0irero
oOpa3oBaHusi pa3pab0TaHa Ha OCHOBe TIIOJIOKeHWW M TpebOBaHUWM K pe3y/bTaTaM
OCBOEHMSI OCHOBHOM 00pa30BaTeIbHOM MporpaMMel, TipesctaBieHHbIx B PI'OC COO, a
TakKke C ydértoMm demepanbHON paboueit MporpaMMmbl BOCTIMTAHWS W KOHIIEMIAU
rpernojilaBaHus yueOHoro mnpeamera «®Pu3nka» B oOpa3oBaTebHBIX OpraHU3alysX
Poccuiickoii ®@ezepaliyu, peaiv3yroliX OCHOBHbIe 00pa3oBaTe/ibHbIe TTPOrPaMMBbI.

CopepxaHue TIporpaMMbl 10  (U3MKe HarpaB/ieHO Ha (GOpMHPOBaHHe
eCTeCTBeHHO- HayUYHOM KapTHHBI MUpa obyuaroruxcss 10—11 kmaccoB mpu 00yueHUH
X ¢usuke Ha 0a30BOM YpOBHE Ha OCHOBe CHUCTEMHO-/esiTe/IbHOCTHOrO TIOAXO0/a.
[TporpammMa no ¢usuke coorBercTByeT TpeboBanusM PI'OC COO K miaHUPYyeMbIM
JUYHOCTHBIM, TIpeMETHbIM W MeTarpeAMeTHbIM pe3y/jbTaTaM OOyueHMs, a TakKKe
yUWUThIBaeT HeOOXOJUMOCTh peasu3alldd MEXIpPeAMeTHbIX CBs3ell (QU3MKA C
€CTeCTBeHHO- HayUHbIMH YyueOHbIMHM TMpeAMeTaMu. B Hell oIpesiensitoTCs OCHOBHBIE
LeMd W3y4yeHUs (U3MKU Ha ypOBHe cpefHero oOiero obpa3oBaHusl, TJIaHUPYeMble
pe3yJ/ibTaTbl 0CBOEHUS Kypca (PU3HKU: TUUHOCTHBIe, MeTarpeJMeTHbIe, TIpeiMeTHbIe (Ha
6a30BOM ypOBHe).

[Tporpamma 1o gusrke BKJIFOUAET:

TJIaHUpYyeMble pe3y/bTaThl OCBOeHUs Kypca (H3UKu Ha 0a30BOM YpOBHe, B TOM
yuc/ie IpeMeTHbIe pe3y/bTaThl 10 ToZaM 00yueHUs;

cofiepkaHue yuebHoro npeamera « PU3HKa» 10 TOZAM 00yUeHMs.

[Tporpamma mo ¢Gu3MKe MOXKeT ObITh HCIIO/Ib30BaHa YUYMTE/NISIMM KaK OCHOBA
JJIsl COCTaBJ/ieHHs1 CBOMX paboumx mporpamm. Ilpu paspaboTke paboueil mporpammbl



B TeMaTHUUeCKOM TUITAaHWPOBAHUU JO/DKHBI OBITh YUTEHbI BO3MOXKHOCTH UCITO/Tb30BAHUS
3/IeKTPOHHBIX  (1[M(pOBBLIX) 00pa3oBaTe/NbHLIX peCypCOB, SBSIONIMXCS  yueOHO-
MeTOUUeCKUMU  MaTepuasiaMd  (MyJIbTUMeJUiiHble  TIPOrpPaMMbl,  3JIEKTPOHHbIE
yueOHUKA U 3aJJauHUKH, 3JeKTPOHHble OWO/IMOTeKH, BUPTya/bHBIE JjabopaTopuu,
WUTPOBBIe  TIPOTPaMMbI,  KOJUTEKIIUM  LUPPOBLIX 00pa3oBaTe/NbHBIX  PecypcoB),
peaM3yrIIUMH JUAAKTHUeCKre BO3MOXXHOCTA UH(GOPMAalIMOHHO-KOMMYHUKAIMOHHBIX
TeXHOJIOTUM, Co/lepyKaHre KOTOPhIX COOTBETCTBYeT 3aKOHOZATeTLCTBY 00 0Opa3oBaHuU.

®u3nka Kak HaykKa 0 Haubosiee OOIIMX 3aKOHAaX MPUPOABI, BBICTYIIAsi B KauecTBe
yueOHOro TmipegMeTa B IIIKOJie, BHOCUT CYILeCTBEHHBIM BK/IaJ, B CUCTeMy 3HaHWU
00 okpyxkatomieM wmwupe. IIIKonmbHBIH Kypc GHU3MKM —  CHUCTeMOOOpa3yHoIuii
JUJIsT  eCTeCTBEeHHO-HAayUHBIX YueOHBIX TIPeJMETOB, TIOCKONBKY (H3HUeckre 3aKOHbI
JieXXaT B OCHOBe TIPOIIECCOB M SIBJIEHHWM, M3ydyaeMbIX XUMHeH, Orosoruen, Gpusnueckom
reorpadueli u actpoHoMmueid. Vcronb30BaHre M aKTWBHOE NMpUMeHeHHe (PU3nuecKux
3HaHW oOripejie/isieT XapakTep W pa3BUTHe pa3HOOOpa3HBbIX TeXHOJOruil B cdepe
HEepPreTUKU, TPAHCIIOPTa, OCBOEHUsI KOCMOCa, TIOyYeHUsI HOBBIX MaTepuasioB C
33/laHHbIMH CBOMCTBaMH UM JIpyrux. M3yueHue (PU3MKM BHOCUT OCHOBHOW BK/aj B
dbopmupoBaHue eCTeCTBeHHO-HayYHOU KapTHHBI Mupa oOyuaroiuxcs, B
dbopMUpoBaHre yMeHUN TIPUMEHSITh HayuHbIi MeTO/] TI03HaHHUs TIPY BBITIOJIHEHUH UMU
yueOHBIX UCC/IeZIOBaHUM.

B ocHOBY Kypca ¢HM3UKM [/l YPOBHsI cpefHero o0irero oOpa3oBaHus TI0/I0XKEH
psifi vjieid, KOTOpbie MOYKHO PacCMaTpHBAaTh Kak MPUHIIUIIBI €70 TTOCTPOEeHMUS.

Hoess yenocmHocmu. B COOTBETCTBUM C HeW KypC SIB/SeTCS JIOTUUECKU
3aBeplIEHHbIM, OH COJEpPXXUT MaTepuaa W3 BCeX pa3fiefioB (PU3MKH, BK/IOUaeT Kak
BOIPOChKI KJIaCCUUYECKOU, TaK U COBpeMeHHOU (hH3UKU.

Hoes 2eHepanu3zayuu. B cooTBeTCTBUY C Hell MaTepuas Kypca (pu3nku o0beJuHEH
BOKPYr (u3nueckux Teopui. Begymwm B Kypce sBisieTcs (OpMHUpPOBaHUE
Tipe/ICTaB/IeHU O CTPYKTYPHBIX YPOBHSIX MaTepUH, BellleCTBe U MoJie.

Hoes eymanumapuszayuu. FEé peanusanusi mpeArosaraeT —HMCI0J/b30BaHHe
T'YMaHUTApHOTO TMOTeHI[Mana (r3nuecko HayKu, OCMbIC/IEHUE CBSI3U Pa3BUTUS (DU3UKHU
C pasBuUTHeM OO0lecTBa, a TakKKe C MHUPOBO33pEHUECKHWMH, HPABCTBEHHbIMU U
9K0JIOTHYeCKUMU MpobieMamu.

Hoess npuknadHoli HanpaeneHHocmu. Kypc ¢usuku mpejrosiaraeT 3HaKOMCTBO
C IIWPOKMM KDPYIOM TeXHHUYECKHX M TeXHOJOTMUYeCKUX TIPUIOKeHUM U3yueHHbIX
TeOPUM U 3aKOHOB.

Hoes sKon02u3ayuu peannsyeTcsi IOCPeCTBOM BBeZIeHUsI 37IeMEHTOB COJlepKaHus,
TIOCBSIIIIEHHBIX 9KOJIOTUUECKHM TMpobsieMaM COBpPeMeHHOCTH, KOTOpble  CBSI3aHbI C
pa3BUTHEM TeXHUKW W TEXHOJIOTHH, a Takke 00CyXAeHHs MpobJsieM palioHaTbHOTO
TIPUPO/IOTIO/Tb30BaHUS U 9KOJIOTHUeCcKOol 6e30macHOCTH.



Crep)XHeBbIMM 3jIeMeHTaMH Kypca (U3MKKM Ha YypOBHe CpeAHero oo01ero
oOpa3oBaHus sBASIOTCS  (u3uueckue Teopud (popMHUpOBaHHE —TIpe/ICTaBIeHUI O
CTPYKType TOCTpPOeHus1 (hM3UUeCKOr TeopuH, pOIM (PyHJAaMEeHTa/JbHBbIX 3aKOHOB U
TIDUHILIUMIIOB B COBPEMEHHBIX TpeJCTaB/IeHUsIX O TIPUPOJe, TPaHULIaX NMPUMEHHUMOCTH
TeOPUM, [IJI OTIMCAHUS eCTeCTBEHHO-HAayUHbIX SIBJIEHUM U TIPOLIECCOB).

CHCTeMHO-/esTeIbHOCTHBIN MOX0/, B Kypce (DM3UKW peann3yeTcsi Mpex/e BCero
3a CYET OpraHu3al[uK SKCIiepUMeHTalIbHOM /lesaTebHOCTH o0yuatoiuxcs. s 6a3oBoro
ypPOBHA Kypca (GU3MKM — 93TO  WCIO/Jb30BaHWE CUCTEMbl  (PPOHTABHBIX
KpaTKOBPEeMeHHBIX JKCIePUMEHTOB U j1abopaTopHbIX paboT, KOTOphIe B MporpaMmMe 0
¢du3rke 00beiHEHbI B OOIMI CMIMCOK YUeHUUeCKUX MpakTuuecKux pabot. BrigeneHue
B yKa3aHHOM IiepeuHe j1abopaTOpPHBIX paboT, MPOBOAWMBIX ZJisi KOHTPOJSI U OLIeHKH,
OCYILIeCTB/ISIETCSl YYaCTHUKaMKM 0Opa3oBaTe/lbHOTO TpoLjecca UCX0/s U3 0cobeHHoCTel
TIJIAHWPOBAHUS U OCHallleHUs: KabuHeta gu3uku. [1pu 3ToM 0becrieunBaeTcst oBJiafieHue
00yJarIMMUCS YMEHUSIMM TPOBOAWTH KOCBEHHbIE W3MEpeHUs, WCC/e/[0OBaHus
3aBUCMMOCTEN  (U3MYECKMX BeJMYMH UM T[IOCTAHOBKY OIBITOB IO TPOBEpPKe
TIpe/IJIOKeHHBIX THUTIOTES.

bonbilloe BHUMaHWe y[lensieTCsl pellleHW0 PACUéTHBIX M KaueCTBEHHBIX 3afau.
[Ipu 3TOM /11 pacUyéTHBIX 3a/lau MPUOPUTETOM SIBJSIFOTCS 3aJaud C SIBHO 3a/JaHHOMN
dbu3nueckoi  MoOJenblo, TO3BOJISIIOIIME TPUMEHSITh  U3ydyeHHble  3aKOHbl U
3aKOHOMEPHOCTH KakK M3 OJJHOTO pa3fiesia Kypca, Tak U UHTerpyupys 3HaHUSI M3 pa3HbIX
pa3zesioB. 151 KaueCTBEHHBIX 3ajlau MPUOPUTETOM SIBJISIIOTCS 3a/laHUsI Ha 00BsiCHEHUe
TpoTeKaHusi GU3NUeCKUX SIBJIEHWM U MPOLIECCOB B OKPY’Karollel »KU3HHU, Tpebytoliue
BbIOOpa (hr3ruecKoit Mojienu Jjisi CUTyaluy TPaKTHKO-OPUeHTHPOBAHHOT O XapaKTepa.

B cootBetctBumM c TpeboBanusimu PI'OC COO K MaTepuanbHO-TEXHUYECKOMY
obecrieueHuto yueb6HoOro rpotiecca 0a30BbIli ypoBeHb Kypca (U3UKM Ha YpOBHE
cpenHero obiriero o6pa3oBaHuUs [JO/DKEH U3yYaThCsl B YCJIOBUSX TPeAMETHOr0 KabuHeTa
GU3MKM WM B YCIOBUSAX WHTErpUPOBAHHOrO KabOWHeTa IpeJIMeTOB eCTeCTBEeHHO-
HayyHOro IWK/a. B kabuHeTe (GU3MKU [O/DKHO OBITH HeoOXoAWMOe j1abopaToOpHOe
obopyJoBaHue [Jis BBLITIOJTHEHUSI yKa3aHHBIX B TpOrpaMMe Mo (QU3MKe yueHUUecKuX
MPaKTUYeCKUX paboT U leMOHCTpaliMOHHOe 000py/j0BaHKe.

IeMoHCTpaLiOHHOe 000pyJoBaHKe (OPMUDPYETCs B COOTBETCTBUU C TPUHLIATIOM
MUHUMAaAbHON JOCTaTOUHOCTA U obecrieunBaeT IOCTAaHOBKY TlepeUMCIeHHBIX
B IIporpamMme Mo (¢u3MvKe K/IHOUYEeBbIX JEMOHCTpalUyd /sl UCC/Ie0OBaHUSl M3y4yaeMbIX
sIBJIEHUM U TIPOLIeCCOB, SMITUPUUECKUX U (PYH/JaMeHTaTbHbIX 3aKOHOB, UX TEXHUUECKUX
TIPUMEHEeHU M.

JlabopaTopHoe o0OopygoBaHue /I YUYEHHUYECKHUX  IIPAaKTUUeCKUX  pabor
dbopmMupyeTcsi B BUjje TeMaTHUeCKUX KOMILIEKTOB U 00ecrieurBaeTCsi B pacuéte OJHOTO
KOMIUIEKTa Ha /[ByX oOyuaroufuxcs. TeMaThdyeckue KOMIUIEKTBI 1ab0opaTOpHOTO
o0opy/j0oBaHUsI  [TO/DKHBI  OBITH TIOCTPOEHBI HAa KOMILJIEKCHOM  KCII0/Ib30BaHUU
aHaJ/IOTOBBIX U LIU(PPOBBIX MPUOOPOB, a TaK’Ke KOMITbIOTEPHBIX W3MepUTEeIbHBIX CUCTEM
B BU/Jie LIU(PPOBBIX TabopaTopuii.

OCHOBHbIMHM 1[eIIMU  U3yueHUs1 (PuU3uMKA B o00IjeM o0Opa3oBaHUU SIBJSIFOTCS:

¢dopmHpoBaHre WHTepeca M CTpeMJieHUs OOydarouxcsi K HaydYHOMY U3yUueHUIO
TIPUPO/IbI, Pa3BUTHE UX WHTE/JIEKTya/lbHbIX ¥ TBOPUECKUX CITIOCOOHOCTE;



pa3BUTHUe TIpeJICTaB/eHUM O HayuHOM MeToj/le TI03HaHUs U (OpMHUpOBaHUe
HCC/Ie/IOBaTe/IbCKOT'0 OTHOIIIEHUS K OKPY KalOIIUM SIBJIEHUSIM;

dbopMHUpoBaHWe HAyuHOTO MMPOBO33DeHMs] KaK pe3y/bTaTa W3yueHHs OCHOB
CTpOeHUs1 MaTepuu U dhyHAaMeHTa/lIbHbIX 3aKOHOB (DU3UKU;

dbopMrpoBaHUe yMeHHM OOBSCHATH SIBJEHUS C HCTIO/b30BaHUEM (HH3UUeCKUX
3HAaHUM U HAYUYHbBIX [I0Ka3aTebCTB;

dbopMupoBaHue mpeJCTaBAeHUNA O POAUM  (U3KMKU [JI1  pa3BUTUSL  JAPYTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTHH.

HocTwxkeHre >3TUX 1leieid obecrieunBaeTCsl pellleHWeM C/IeAYIOLUX 3afau
B TIpoLjecce u3yueHusi Kypca (13UKU Ha YpOBHe CcpeJiHero o01rero o6pa3oBaHus:

rnpuobpeTeHre CHUCTeMbl 3HaHWK 00 00X G(U3NYeCKUX 3aKOHOMEpPHOCTSX,
3aKOHaX, TeOpUsiX, BK/OUas MeXaHWKY, MOJIEKYJISPHYIO (PU3HKY, 3/1IeKTPOJAUHAMUKY,
KBaHTOBYIO (DM3UKY U 3/IeMEHThI aCTPODU3UKY;

dbopMrpoBaHe yMeHUI TIPUMEHSIThb TeopeTUuecKWe 3HaHWS [Ji OO0BSICHeHUS
bu3nueckux sBJieHUA B TIpUPOJE U [Ii TIPUHSATUS TIPaKTUUeCKUX pellleHui
B TTIOBCe/JTHEBHOM YKU3HU;

OCBOeHHe CToCcOO0B pellieHHsI pa3/MUHBIX 3a/lay C SIBHO 3aJjaHHOW (hu3nueckoi
MO/Ie/iblO, 3a/iau, TI0/ipa3yMeBaloIuX CaMOCTOsITe/IbHOe co3JjaHue hr3nueckor MOJenu,
aZleKBaTHOM yC/IOBUSIM 3a/lauy;

MOHMMaHue (U3MYeCKMX OCHOB U MPUHLIUIOB [IeMCTBUS TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX TIPOLIECCOB, UX BIUSIHUS Ha OKPY)KaloLyIO Cpeay;

OBJIaJleHMe MeTOZAMM CaMOCTOSITeJIbHOTO TJIAHUPDOBAaHUSI UM TIPOBeleHuUs
(br3nUeCcKuX 3KCIIepUMEHTOB, aHa/lvi3a U MHTeprnpeTalyuyd MHGOpMaLuu, onpejeneHust
JIOCTOBEPHOCTH MOJIyUeHHOT'0 pe3y/bTaTa;

CO3/laHMe YyCJIOBUM [Jid Ppa3BUTHUS YMEHUM MPOEKTHO-HUCC/Ie[0BaTe/IbCKOU,
TBOPYECKOU JieATe/IbHOCTU.

Ha wu3yueHue ¢usuku (0a30Bblii ypOBeHb) Ha YpOBHe cpefHero o0Iiero
obpa3oBanHus otBoguTCc 136 wacoB: B 10 kmacce — 68 uacoB (2 yaca B HeJeso),
B 11 knacce — 68 yacoB (2 yaca B HeJieJ/it0).

JIrobast pabouasi rmporpaMMa J0JDKHA TTOTHOCTBIO BKJTIOUATh B Ce0sI CofeprkKaHue
JJAHHOW MPOrpaMMBbI 0 (PU3KKe.

B oTaenpHBIX CTydasix Kypc (GU3UKH 0a30BOTO YPOBHS MOXKET U3y4aThCs B 00bEME
204 yvaca 3a aBa roja obyuenus (3 u B Hepemo B 10 u 11 Knaccax). B atom ciyuae
yBe/MuvBaeTcsi He MeHee yeM A0 20 U pe3epBHOe BpeMsi, KOTOpPOe WCII0/Ib3yeTCst
yuuTe/ieM i W3yYeHHsT BOMPOCOB, TECHO CBSI3aHHBIX C BbIOpaHHBIM TPOGHUIEM
oOyueHMs, U yBeTWUMBaeTCsl yueOHasi Harpy3ka, OTBOAMMasi Ha U3yueHUe MeXaHUKH,
MOJIEKY/IIPDHOMT  (DU3UMKU UM 37eKTPOJMHAMUKHM, 3a CYET pacllMpeHusi uucja
nabopaTopHbIX paboT MCC/Ie[0BAaTE/TILCKOTO XapaKTepa ¥ YPOKOB pellleHHsI KaueCTBEHHbBIX
Y pacuéTHBIX 3a7ay.



COJEPXAHUE OBYUEHUSA

10 KJIACC
Pa3pen 1. ®u3suka ¥ MeTOAbI HAYYHOI'0 [103HAHUSA

®du3nka — Hayka O mpupoge. HayuHble MeTO[bl MMO3HAHWSA OKPY>Karolllero Mupa.
PoJib 3KCIieprMeHTa U TeOpUU B IPoLiecce MO3HaHUS MPUPO/Ibl. DKCIIEPUMEHT B
¢usuke. MosenupoBaHue ¢bur3uUeckux siB/IeHUN v TIPOLIECCOB.
HayuHsble TUTIOTE3bI.
du3nueckre 3aKOHbl U TeOpuM. ['paHUlIbl MPUMEHUMOCTH (PU3NUeCKUX 3aKOHOB.
IIpuHLMIT COOTBETCTBUS.
Ponb 1 mecto ¢u3MKu B (hOpMUPOBAHWK COBPEMEHHOM HAayUHOM KapTHMHBI MHPa,
B MMPAaKTUYECKOU J1eITeIbHOCTH IO EeN.
LlemoHcmpayuu

Anasorosbie ¥ UG POBBIe U3MepUTe/TbHbIE PUOOPHI, KOMITbIOTEPHbIE TATUHKH.
Pa3pen 2. MexaHuKa
Tema 1. KunemaTuka

Mexanuueckoe gABwKeHHe. (OTHOCUTENBHOCTH MEXaHWYECKOTO  JIBIDKEHMSI.
Cucrema orcuéra. TpaekTropus.

[TepemeliieHre, CKOPOCTh (CpefiHsIsi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpeHHe
MaTepyuaJbHOM TOUKM, WX TMPOEKIMM Ha OCHA CuCTeMbl KoopguHart. CiioxeHue
riepeMelLeHUN U CII0’KeHUe CKOPOCTeu.

PaBHOMepHOe ¥ DPaBHOYCKODEHHOe TMpSIMOJIMHENHOe JBWKeHue. ['paduku
3aBUCUMOCTU KOOP/JWHAT, CKOPOCTH, YCKOPEeHUsI, TTyTH U MepeMeleHrsi MaTepuabHOU
TOYKH OT BDEMEHU.

CBo0Oo/iHOe TIafieHre. Y CKOpeHre CBOOOIHOTO Ta/|eHusl.

KpuBonvHetHOe [BWKeHUWe. [IBr)KeHHe MaTepuasbHOM TOYKW MO OKPY>KHOCTU
C TOCTOSSHHOW MO MOJY/IK CKOPOCTBbIO. YTJ/OBasi CKOPOCThb, JIMHEMHasi CKOPOCTb.
[Tepuog 1 yactoTa obpaiijeHus. [leHTpocTpeMUTeTbHOE YCKOPEHHe.

TexHrUUuecKue yCTPOWCTBA U MPAKTUUYECKOe MpUMeHeHWe: CIUAOMETD, ABWKEHUEe
CHapsiZ|0B, LielHble U peMEHHbIEe Mepejayun.

LlemoHcmpayuu

Mogens cucTeMbl OTCUETa, W/IFOCTPALUsi KUHEMAaTUUeCKHWX XapaKTepPUCTHK
JBIDKEHUSL.

[Tpeobpa3oBaHye ABWKEHUM C UCTIOIb30BaHUEM MPOCThIX MeXaHU3MOB.

[TameHue Tes B BO34yXe U B pa3pekeHHOM IIPOCTPaHCTBe.

HabsntofjeHue [BWKeHUS Teja, OpOILIEHHOTO TI0fI YIVIOM K TOPU30HTY U
TOPU30HTAJIBHO.

V3mepeHue yCcKOpeHHsi CBOOOAHOTO Ta/ieHusl.

HarnpaBieHne CKOpOCTH NIPU ABMXKEHUHU 110 OKPYKHOCTH.



YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

M3yyeHre HepaBHOMEDHOTO [BI)KEHHWS C 1ieJibl0 Orpe/ie/ieHUsi MIHOBEHHOM
CKOpOCTH.

VccnenoBaHWe  COOTHOIIEHUSI MEXAY  IyTIMH, NPOWJEHHBIMA  TEJIOM 3a
TocsiefioBaTe/lbHbIe PAaBHBIE TIPOMEKYTKH BPeMeHH TIPY PaBHOYCKOPEHHOM JBVKEHUU C
Havya/lbHOM CKOPOCTBIO, PABHOM HYJIHO.

Vi3yyeHue [BVW)KEHUSI IIapUKa B BA3KOM JKUAKOCTH.

W3yueHue JBYDKEHUST Tesa, OpoliieHHOTo

TOPU30HTAJIBHO.

Tema 2. [Ilunamuka

[IpyHuyn otHocuTenbHOCTU ["anunes. IlepBeiv 3akoH HbroToHa. VHeplyaibHbIe
CUCTeMbI OTCYETA.

Macca Ttena. Cuna. IlpuHimn cynepno3unmu cuia. Bropou 3akoH HbroToHa
[/ MaTepyaibHOM TOUKU. TpeTuii 3akoH HbloTOHa /1711 MaTepUaibHBIX TOYEK.

3aKkoH BcemupHOro taroteHuss. Cuna Tskectd. [lepBag Kocmuueckast

ckopocTb. Cuiia yripyrocty. 3akoH ['yka. Bec Tena.

Tpenuve. Buabl TpeHusi (TOKOsl, CKOJb)KeHUs, KadeHusi). Cuna TpeHus. Cyxoe
TpeHue. Crjia TpeHUs CKOTbXeHUs1 U cusia TpeHusi okosi. KoadduimenT tpenusi. Cusa
COTIPOTUBJIEHUS TIPU IBU)KEHUH TeJla B KUJKOCTHU WJIU rase.

[TocTynaTenbHOe 1 BpalllaTesibHOE ABM)KeHHe abCOMIOTHO TBEPOTO TeJia.

MoOMeHT Cu/ibl OTHOCUTE/IbHO OCHU BpaileHus. [1edyo cubl. Y C/10BUS paBHOBECUS
TBEpZOro TeJa.

TexHruecKkue yCTPOWCTBA U MPaKTUUeCcKoe NMpUMeHeHre: MO/IIUITHUKY, IBKeHHe
VICKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

SAByieHne viHepLUK.

CpaBHeHHe MacC B3auMOZeMCTBYIOIINX

Tesn. Bropoiu 3akoH HbroTOHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBHUCHUMOCTb CUJIbl YTIPYTOCTHU OT Ae(hopMaljvu.

HeBecomocTts. Bec Tesna rnpu yCKOpeHHOM TOAbEMeE U Ta/leHU!.

CpaBHeHMe CUJT TPeHUS TOKOSI, KAUEHHUS U CKOJIbXKeHUS.

YcnoBust paBHOBecCusl TBEPAOro Tesa. Buzipl paBHOBeCHsI.

YueHuueckuli 3KcnepumeHm, nabopamopHble pabombil

Vi3yueHue ABM>KeHUs OpycKa 10 HaK/IOHHOM TUIOCKOCTH.

WNccnepoBanve 3aBUCMMOCTH CWI  YIIPYTOCTH, BO3HUKAWOLIUMX B TIPY)KHWHE U
pe3uHOBOM o0pa3sije, OT uX AedopMariiu.

VccnenoBaHue yCcioBUi paBHOBECHS TBEPOIO Tesa, UMERIero 0Cb Bpall{eHusl.



Tema 3. 3aK0HBI COXpaHeHHsI B MeXaHHUKe

ViMnyibC MaTepuasibHOW TOUYKU (Tesla), CUCTeMbl MaTepUalbHbIX TOUeK. VIMIy/bC
CWIbl Y UW3MeHeHWe WMIIyJibCa Teja. 3aKOH COXpaHeHWs WMILyJibca. PeakTHBHOe
JBIKEHHe.

Pabora cusibl. MOILIHOCTb CUJTBL.

KuHeTnyeckass 9SHepruss MaTepuarbHOW TOukd. TeopemMa 00 U3MeHEeHUU
KUHETHUYeCKOW SHEepruu.

[ToreHuuanbHasi 3Heprusi. [loTeHIManbHasi SHepPrys ymnpyro AedOpMHUPOBAaHHOM
npy>kuHbl. [ToTeHI[MaibHast SHePrus Tesia BO/IM3U MOBEPXHOCTU 3eMJIH.

[ToTeHiManbHBIe W HeTIOTeHI[MabHble CUIbl. CBsI3b pabOThI HEMOTeHI[HATbHbBIX
CUI C W3MEHEeHWeM MeXaHWYeCcKOW 5Heprud CHUCTeMbl Tel. 3aKOH COXpaHeHus
MeXaHWUeCKOUW SHepryu.

Ynpyrue u Heynpyrve CTOKHOBEHUSI.

TexHrueckue YCTpOMCTBA W TIpaKTUUeCKOe TMpUMeHeHHe: BOJIOMET, KOIMép,
TMIPY>KUHHBIN MTUCTOJIET, IBUKEHHE PaKeT.

LemoHcmpayuu

3aKOH COXpaHeHUst

WMITy/ibCa. PeakTBHOE

JBIDKEHUeE.

[Tepexo/ TIOTeHI[MATbHON YHEPTUM B KWHETUUECKYHO M 00paTHO.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

M3ydeHre abCOMOTHO HEYTIPYTOrO yZapa C IIOMOIIBIO JBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

WccnenoBaHue cBsisd paboThl CH/bI C W3MeHeHHeM MexXaHWueCKOW SHepruu Tesa
Ha Mpy¥Mepe pacTsUKeHUsT Pe3MHOBOTO JKI'yTa.

Paspen 3. MonekyisipHas (pu3nKa U TepMOAMHAMHUKA
Tema 1. OCHOBBI M0JIeKY/ISIPHO-KMHEeTHUECKOU TeOpHHU

OCHOBHBIE TIOJIO)KEHUSI MOJIEKY/IIPHO-KUHETUUECKOW TeOpUM U UX OIbITHOE
obocHoBaHue. bpoyHoBckoe gBwkeHue. [uddy3us. Xapakrep [ABWKeHUS U
B3aMMO/IeliCTBYsI YaCTUL] BelllecTBa. Mojie/lu CTPOEHUs ra3oB, XXKUAKOCTeU U TBEPABIX
Tesl U 00bsICHeHWe CBOMCTB BellleCTBa Ha OCHOBe 3THUX Mojesiedi. Macca U pa3Mephl
Mmosiekys. KonmnuectBo BewectBa. [TocTositHHasi ABorazpo.

TernnoBoe paBHOBecue. Temriepatypa ¥ eé wusMmepenue. lllkana Temmneparyp
Henbcus.

Mogens upeanbHoro rasa. OCHOBHOe ypaBHEHHE MOJIEKYJ/ISIPHO-KMHETUYeCKOU
TeopuM HZeasbHOro ra3a. AGCo/MoTHas TeMiiepaTypa Kak Mepa cpefiHeld KWHeTUUeCKOoi
SHEPrUuM TeIVIOBOTO ABWKeHUs1 yacTul] rasa. lllkana temnepaTtyp KenbBuHa. ['a3oBbIe
3aKOHbL. YpaBHeHUe MeHjeneeBa—KianelipoHa. 3akoH [anbToHa. M3o0rmpolieccsl
B HJea/lbHOM Tra3e C TIOCTOSIHHBIM KOJIMUECTBOM BelllecTBa. ['paduueckoe
Tipe/iCTaB/IeHe W30IPOL[eCCOB: U30TepMa, U30xopa, u3obapa.

TexHUUeCKHe YCTPOHCTBA U MPaKTHUeCKoe IPUMeHeHNe: TepMOMeTp, 6apoMeTp.



LlemoHcmpayuu

OmnbIThI, AOKa3bIBalOIe AUCKPETHOE CTPOeHHe BelllecTBa, ¢poTtorpaduu MoJeKy
OpraHuYecKUx CoeHeHUH.

OnbIThI TI0 AU PY3UU KUAKOCTEN U

ra3oB. Mozenb OPOYHOBCKOTO JIBM>KEHHUSI.

Mogens ornibita LlTepHa.

OmbITHI, I0Ka3bIBalOIIME CyIl[eCTBOBaHHE MeKMOJIEKY/IIPHOTO B3aMO/IeCTBYSI.

Mogienb, WIOCTPUPYIOLLasi MPUPOAY AaB/eHHs ra3a Ha CTeHKU COCY/a.

OMbIThI, WUTFOCTPUPYIOILIME YPaBHEHUE COCTOSTHHS H/lealbHOTO T'a3a, U30IPOL[eCChI.
YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

OmnpegesieHre Macchl BO3jyXa B KJIJaCCHOM KOMHaTe Ha OCHOBe u3MepeHHi 06béMa
KOMHaThbI, ZIaB/ieHUs U TeMIiepaTypbl BO3/jyXa B Hell.

WccnenoBaHre 3aBUCMMOCTH MeXXy TlapaMeTpaMU COCTOSIHUSI Pa3peXKeHHOr o rasa.
Tema 2. OCHOBBI TEPMOAUHAMMKH

TepMoauHaMuueckass CUCTemMa. BHyTpeHHssi 5Heprus TepMOJWHAMUYEeCKOU
CUCTEMBI M CrocoObl eé u3MeHeHHs. KosuecTBO TeroThl M paboTa. BHyTpeHHsist
9HEepPrusi OJHOAaTOMHOI'O U/leaJbHOr0 ra3a. Bujpl Temsionepeaauu: TeryionpOBOAHOCTD,
KOHBEKLIUS, U3/lyueHue. YJenbHasi TelVIOEMKOCTh BelecTBa. Ko/MuecTBO TeI/IOThI
TIpU Teryionepeayve.

[TonssTie 06 agmabatHoM mporecce. IlepBblii  3aKOH  TePMOJWHAMMKH.
[IpumeHeHve mMepBOro 3akKOHa TePMOJAWHAMMKMA K wu3ompoueccaMm. ['paduueckas
WHTepIipeTalys paboThI rasa.

Bropoii 3aKk0H TepMouHaMUKH. HeoOpaTrMoCTh TTPOLeCCOB B IPUPO/IE.

TeruioBble MallivHbl. [IpUHIMIBI JeMCTBUS TeryioBbIX MallivH. [IpeoOpa3oBaHus
HEpPruM B TeIUVIOBbIX MalllMHax. Ko3(pduiveHT T10/ie3HOr0 [IeHCTBUSI TeIJIOBOU
MaivHbl. [ukn KapHo v ero kKo3(d@uIiMeHT M0Jie3HOro AeHCTBUS. IJKOJIOTMYeCKUe
1po6JieMbI TeIJI03HePreTHKH.

TexHrUUeCcKue YCTPOMCTBA U MPaKTUUYeCKoe TIPUMEeHeHUe: IBUraTe/lb BHyTPEHHET O
cropaHusi, ObITOBOM XO/IOAUIbHUK, KOHUI[UOHEP.

LlemoHcmpayuu

Vi3MeHeHVe BHYTpEHHEM SHEPTUM Teja TPHU COBepIIeHnH PaboThl: BbUIET TIPOOKU
13 OYyTBUTKY MO, IeHCTBHEM CKaTOro BO3/yxa, HarpeBaHue 3(dupa B JaTyHHOU TPyOKe
NyTéM TpeHHus (BUEe0leMOHCTpaLUs).

W3meHeHne BHyTpeHHeW SHepruu (TemriepaTyphbl) Teja TMpU Tervionepezaaye.

OneIT 1O aZuabaTHOMYy paclIMpeHHi0 Bo3Ayxa (OIbIT C BO3AYIIHBIM

OTHUBOM).

Mojenu mapoBoii TypOWHBI, ABUTaTe/isi BHYTPEHHETO CrOpaHMs, pPeaKTHBHOTO
JIBUTATeJIS.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

W3mepeHue yieIbHOM TETIJIOEMKOCTH.
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Tema 3. ArperaTHble COCTOsIHMA BellecTBa. @a30Bble nepexoabl

[Tapoobpa3oBaHue U KOHjeHcalus. McrapeHue u KumeHue. AOCOJOTHas U
OTHOCUTE/IbHAsl BI&KHOCTh BO3Ayxa. HachblleHHbIM TMap. YJenbHas TemuioTa
rapoo6pa3oBaHus. 3aBUCUMOCTh TeMIIepaTypbl KUTIEHUS OT JlaB/IeHUsl.

TBéppoe Teno. Kpucramivueckvue W amMop(Hbie Tesa. AHW30TPONMSI CBOMCTB
Kpucta/ioB. JKugkue Kpucra/uibl. CoBpeMeHHble MaTepuasibl. [lnaBieHue u
KpHCTa/uIi3aliusi. Y iesibHasl TeryioTa riaBieHus. Cyoamumarliusi.

YpaBHeHue TeTuIoBOro bamaHca.

TexHuuyeckre yCTPOMCTBA U TPaKTUUECKOE TPUMEHEHWe: TUTPOMeTp U
TICUXPOMETP, KaJIOpUMeTP, TeXHOJIOTUM MOJIyUeHUs] COBPEMEHHBIX MaTepuasioB, B TOM
yKC/ie HAHOMAaTepyasaoB, U HAHOTEXHOJIOTHH.

LlemoHcmpayuu

CBoOWCTBa HACHII[EHHbIX MAapOB.

KuneHnuve npu noHWKeHHOM

naBnennd. CriocoObl U3MepeHust

BJI&)KHOCTH.

HabntoseHre HarpeBaHus U T/IaB/IeHUS] KPUCTa/UTMUeCKOTO BellleCcTBa.

[eMoHCTpaLysi KpUCTaIIOB.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHre OTHOCUTETbHOM BJI&KHOCTH BO34yXa.

Pa3pen 4. JneKTpoguHaMHUKa
Tema 1. D1eKTpocTaTHKa

OneKTpu3alys Tea. DJeKTpUUYecKui 3apsi[. [IBa BUAa 31eKTpUUeCKUX 3apsifioB.
[IpoBOAHVKH, OW3JIEKTPUKHA W TOMYNPOBOJHUKU. 3aKOH COXPaHEHUs 3JeKTPUYeCKOro
3apsja.

B3aumogelictBue 3apsifoB. 3akoH KysioHa. TouyeuHbIM 37€KTpUYECKUM 3apsf,.
OsniekTpruueckoe  riojie.  HampsykéHHOCTb — s/ieKTpyuueckoro  monst.  [IpuHuumn
Cynepro3uLIUU 3/IeKTPUUECKUX TTo/iel. JINHUM HaTIpsSUKEHHOCTU 3/IeKTPUUECKOTO TOJIS.

Pabora cun s;meKkTpocTaThueckoro moss. IloreHiuan. Pa3sHOCTE MOTEHIUAJIOB.
[IpoBOAHMKM U [USMEKTPUKU B 3JIEKTPOCTaTUUYeCKOM Tiosie. JIusnekrpudeckas
TIPOHULIAeMOCTh.

O/1eKTPOEMKOCTb. KoOHzeHcaTop. OJ/eKTPOEMKOCTh IUIOCKOTO KOHJeHcaTopa.
OHeprus 3apsuyKeHHOI0 KOHZeHcaTopa.

TexHrWueckue yCTpOMCTBA U  TpaKTMYeCKOe TIPUMEHeHHWe:  3JIeKTPOCKOII,
3/IeKTPOMEeTp,  2JIeKTpoCTaTHUecKasi  3alljuTa, 3a3eM/eHHe  3J1eKTPOorpubopos,
KOH/IEHCATOpP, KOMMPOBA/IbHBIM arirapaT, CTPYUHbIM TTPUHTEP.

LlemoHcmpayuu

Y CTpOWCTBO Y MPUHLIIT 1eUCTBUS

y/ieKTpomeTpa. B3aumogericteue

HadJIeKTPU30BaHHbBIX TeJl.

DJIeKTprUUeCcKoe T10J1e 3apsi’KeHHbIX TeJl.

[IpOBOHUKU B 3/1IEKTPOCTAaTUUECKOM
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I1oJie. BJIEKTPOCTaTI/I‘—IECKaH 3dIHTa.
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II3/1eKTPUKY B 37IEKTPOCTaTUUECKOM TIOJIE.

3aBUCHMOCTb 3J/IEKTPOEMKOCTH TVIOCKOTO KOH/JieHCaTopa OT IUIOIIa iy TIaCTHH,
PACCTOSTHUSI MEXKy HUMH U AU3/IeKTPUUECKON MPOHULIAeMOCTH.

OHeprusi 3apspbKeHHOT0 KOH/IeHcaTopa.
YueHuueckuli 3KcnepumeHm, nabopamopHble pabombil

V3mepeHue 3/1eKTPOEMKOCTU KOH/eHCaTopa.
Tema 2. ITocTOAHHBIN 3/IEKTPHUECKUH TOK. TOKU B pa3/InYHbIX cpeax

ONeKTpUUeCKUl TOK. Y CJIOBUS CYILleCTBOBAaHUS 3JIEKTPUUYECKOr0 TOKAa. VICTOUHUKH
ToKa. Cuia Toka. [ToCTOSTHHBIN TOK.

Harnpsokenue. 3akoH Oma [/ yyacTKa LieTu.

OJIeKTpUUYeCcKoe  COMpPOTUB/IEHWE.  Y[e/bHOe  COIpPOTHB/IEHME  BelecTBa.
[TocnenoBaTenbHOe, Mapasie/ibHOe, CMelllaHHOe COeIMHeHre TPOBOJHUKOB.

Pabora 3/1eKTpruueckoro Toka. 3akoH [[koymns—/IeHiia. MOI[HOCTb 3/IeKTPAYECKOTO
TOKa.

O/IeKTPOABWIKYILAsi CUJla U BHYTPEHHee COIpPOTHB/IEHHWE MCTOUHMKA TOKA. 3aKOH
OMa /151 TIO/THOM (3aMKHYTOM) 3/1eKTpUuecKo 1jernu. KopoTkoe 3aMbikaHue.

OJIeKTPOHHAas IPOBOAMMOCTh TBEPBIX MeTa/VIOB. 3aBUCUMOCTb COTIPOTUBJIEHUS
MeTaJslJIOB OT TeMriepaTypbl. CBepXMPOBOAUMOCTb.

DneKTpuuecKuii TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX MTyYKOB.

[MonynpoBogHuKu. CoOCTBeHHAs ¥ TIPUMeCHast IIPOBOIUMOCTD ITOTYTIPOBOZHUKOB.
CaoticTBa p—n-tiepexo/ia. [1oyrpoBoJHUKOBBIE TTPUOOPHI.

ONeKTpUuueCcKuid  TOK B pacTBoOpax W pacivylaBaX  3JIeKTPOJIUTOB.
OJIEKTPOJIUTUUECKAs: JUCCOLMALUsA. DJIeKTPOJIU3.

DJIeKTpUUYeCKUH TOK B razax. CamMoCTOSITe/IbHbIM U HEeCaMOCTOSTETbHbIA pa3psif,.
Monnus. I1na3ma.

TexHrUuecKue yCTPOWMCTBA U MPAKTAUeCKOe NMPUMEHEeHWe: amIiepMeTp, BOJIbTMETD,
peocTar, MICTOUYHUKH TOKa, 3JIeKTpOHArpeBaTe/bHble TIPUOOPEI, 3/IEKTPOOCBETUTE/TbHBIE
npubOphl, TEPMOMETP  COTPOTUB/IEHUS, BaKyyMHBIM [AWOJ, TEPMHUCTOPbI M
(hoTOpe3rCTOPkI, MOJTYNPOBOJHUKOBLIN JUO/, TabBaHUKA.

LlemoHcmpayuu

N3MepeHue CUJIbI TOKA Y HaMPSKeHUs.

3aBUCHMMOCTb COTTPOTUBJ/IEHUS LIATMHAPUYECKHX TTPOBOJHAKOB OT JIJIMHBI, TII0LLIAIA
TIOTNIepeuHOro CeueHusl U MaTepyaria.

CwmelnaHHOe coeZiJMHeHUe TPOBOIHUKOB.

[IpsiMoe  uW3MepeHUe  3/M€KTPOABWXKYyIIer cuibl. KopoTkoe — 3ambIKaHWe
rabBaHAUYeCKOI0 3/IeMeHTa U OLleHKa BHYTPEHHEero COMpPOTHBIIEHUSI.

3aBUCUMOCTb COMIPOTUBJIEHUSI META/IZIOB OT TeMIePaTyPhbl.

[IpoBOAUMOCTD 3JIEKTPOJIUTOB.

VckpoBoii pa3psii U MPOBOIUMOCTh

BOo3ayxa. OHOCTOPOHHSIS TIPOBOIUMOCTD

avoja.
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YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombi

M3yueHne CMeIlIaHHOTO COeZIMHeHUs Pe3HCTOPOB.

Vi3mMepeHHWe 3/IeKTPOJBWKYIIEH CUIbI HCTOYHMKA TOKA M €r0 BHYTPEHHEro
COTIPOTHBJIEHUS.

HabttojeHue 3/1eKTpou3a.

MexnpeaMeTHbIE CBSI3U

N3yuenue kypca ¢hu3uku 6a3oBoro ypoBHsi B 10 Kiacce OCyIeCTBIISETCS C YUETOM
COJIeprKaTeIbHBIX MEXXITPeJIMETHBIX CBSI3€l C KypcaMH MaTeMaTUKH, OMOIOTHH, XUMHH,
reorpauu U TeXHOJIOTUH.

MesicnpeOMemHble nNOHSIMusl, CBsI3aHHbIE C WM3yUe€HHEM MeTONOB Hay4YHOIO
TI03HAHUS: SIBJIeHWe, HayuHbIA (aKT, THIOTe3a, hu3nyecKasi BeJIMurHa, 3aKOH, TeOpus,
Habro/ieHre, SKCIIepUMeHT, MO/leTMPOBaHue, MO/le/Tb, U3MepeHHe.

Mamemamuka: pellieHWe CUCTeMBbl ypaBHEHUWH, JiMHelHass (YHKIHs, rapaboa,
rurep0boa, MX rpaMKy U CBOWMCTBA, TPUTOHOMEeTPUUeCKWe (QYHKIMH: CUHYC, KOCHHYC,
TaHTe€HC, KOTAHre€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIeCTBO, BEKTOPhI U UX
MIPOEKIIMY Ha OCH KOOPZUWHAT, CII0)KEHHe BEKTOPOB.

Buonoeus: mMexaHWuyecKoe [JBIKEHWe B JKHUBOW Tpupofe, Auddys3usi, ocMmoc,
TeTIo00MeH >KUBBIX OpraHM3MOB (BUBI TeTIONepejaui, TeIJIoBOe paBHOBecHe),
3/IeKTPUUECKUe sIBJIEHUS B XKUBOU TIPUPO/IE.

Xumusi: OUCKPeTHOe CTpPOeHHe BellecTBa, CTPOEHHEe aTOMOB M MOJIEKYJI, MOJb
BeII|eCTBa, MOJISIpHAasi Macca, TeTJIOBble CBOWMCTBA TBEPABIX Tes, KHUAKOCTeH U Ta30B,
3/IeKTpUUeCKre CBONCTBA MeTa/IIOB, 3/IeKTPOJIMTHYeCKasi JUCCOLMALIYs, TalbBaHUKA.

I'eoepacpusi: BNaXKHOCTH BO3/[yXa, BeTPhI, 0apoMeTp, TEPMOMETP.

TexHon0eus: TipeoOpa3oBaHHe ABW)KEHHH C WCTOJb30BaHUEM MEXaHW3MOB, YUET
TPEeHUsI B TEXHHKE, TIOJIIMITHUKY, WCIO0Ib30BaHUE 3aKOHA COXPAaHEHHUS HMITyJ/IbCa
B TexHUKe (pakeTa, BOJOMET U [IpDyrue), ABUrare/b BHYTPEHHEro CropaHus, mapoBast
TypOUHa, ObITOBOM  XOJIOAWIBHUK, KOH/JUI[MOHEpD, TEeXHOJOTMM  T0JyuyeHus
COBpeMEeHHBIX MaTepuajgoB, B TOM YKC/Ie HaHOMAaTepuaJoB, W HAHOTEXHOJIOTHH,
9/IeKTpOCTaTHUecKasi 3all[uTa, 3a3eM/eHHe 3JIeKTPOrpubopoB, KCEpOKC, CTPYMHbIN
TIDUHTEP, 3JIeKTpOHarpeBare/bHble TPUOODPHI, 3/IEKTPOOCBETUTE/IbHbIE TIPUOOPHI,
raJibBaHUKa.
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IVNTAHVUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOoro mpeamera «®Pu3nka» Ha YypOBHe CpelHero o0OIIero
obpa3oBaHust (0a30BBIM ypOBeHb) [IO/DKHO O00eCTeuuTb JOCTIDKeHHEe CJIeyHOIUX
JTMYHOCTHBIX, MeTanpeMeTHBIX U TTPeIMeTHBIX 00pa30BaTe/IbHBLIX Pe3y/IbTaToB.

JINMHHOCTHBIE PE3YJ/IbTATDI

JINUHOCTHBIE pe3yJ/ibTaThbl OCBOeHUsi yuyeOHOro ripeaiMera «®PU3MKa» [JOJDKHBI
OTpa)kaTb ~ TOTOBHOCTb M  CMOCOOHOCTh  OOyuUaroluXxcs  PYKOBOACTBOBAThCS
chOpMHUPDOBAaHHOM BHYTpDEHHeW TIO3WLIMeN JIMYHOCTH, CUCTEMOM 1IeHHOCTHBIX
OpHeHTal1H, MO3UTHUBHBIX BHYTPEHHUX ybexxaeHui, COOTBETCTBYIOLLIUX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO 0O0IIecTBa, paciivipeHe >KU3HEHHOTO OTbITa
W OmbITa [leATeJIbHOCTU B TMpollecce peajv3allid OCHOBHBIX  HampaBeHUH
BOCITUTATE/IbHOU J1eSITe/TIbHOCTH, B TOM YMCJ/Ie B YaCTH:

rpa)k/laHCKOr0 BOCNIUTAHMS:

c(OpMHUPOBAHHOCTb TPAYKJAHCKOW TIO3ULIMKA 00yUaroIierocss Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUMCKOTO 00I11[eCTBa;

TIPUHSITHE TPaJULIMOHHBIX oOIrjeuesloBeUeCKUX ~ T'YMaHUCTAYECKUX u
JIeMOKPaTUUeCKHX 1IeHHOCTel;

TFOTOBHOCTb BECTM COBMECTHYIO [leATe/IbHOCTh B HHTepecax TIPaXKJZaHCKOTro
o011lecTBa, y4acTBOBAaTh B CaMOYTIpaB/ieHUH B 00pa30oBaTebHON OpraHu3aluuy;

yMeHUe B3auMO/IeMCTBOBAaTh C COL[MA/IbHBIMA MHCTUTYTaMH B COOTBETCTBUM C UX
GyHKUMSAMY U Ha3HAYeHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU [/leATe/TbHOCTY;

NMaTPUOTHUYECKOr0 BOCTIMTAHUA:
chOpMHPOBAaHHOCTb POCCHUMCKOM IpakJjaHCKOW UeHTUUYHOCTH, aTPUOTU3MA;
L[EHHOCTHOE OTHOIIeHWe K TOCYJapCTBeHHbIM CHUMBOJIaM, [OCTHXKEHUSIM

POCCUIMCKUX YUEHBIX B 00/1aCTU (DU3UKU U TEXHUKE;
AYXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUSA:

c(hOpMHPOBaHHOCTb HPAaBCTBEHHOI'0 CO3HAHUS, STUUECKOT0 TTI0BE/IeHMUS;

CrocOOHOCTh ~ OL|eHWBaTh CHUTYalldI0 W TIPUHMMAThb OCO3HAHHbIE pelleHwUs,
OPUEHTHUPYSCh HA MOpa/IbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTHU, B TOM UUCJIE B
JleATeJIbHOCTU YUYEHOI0;

0CO3HaHUe JIMYHOTO BKJ/IaJja B TIOCTPOEHHe YCTOMUHMBOTO OyAyIIero;

3CTeTUYECKOr0 BOCIIUTAHUSA:

3CTeTUYeCKOe OTHOLLeHHe K MUDPY, BK/IOUas 3CTEeTUKY HayuyHOrO TBOPYECTBa,

ripucyiero (pu3nueckoii Hayke;
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TPYAOBOI0 BOCHIUTAHMS:

VMHTepeC K pas3/inyHbIiM cepaM MpodecCUOHATbHOM [1eATeTbHOCTH, B TOM UHUCIIe
CBSI3aHHBIM C (DM3MKOW M TeXHUKOW, YMeHHe COBepIllaTh 0CO3HAaHHBINA BLIOOp OyAyIeit
npoheCcCHH U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TIIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHWI0O M caMo00Opa3oBaHHI0 B 00/1aCTH
(bU3UKY Ha POTSDKEHUU BCeU JKU3HY;

JK0/I0OTHYeCKOr0 BOCITUTAHUSA:

cchOpMHUPOBAaHHOCTD FKOJIOTMUECKOU KYJIbTYPhI, 0CO3HaHHUe I71006a1bHOr0 XapakTepa
9K0JIOTUYECKUX Mpo0ieM;

TJIAHUPOBaHUeE Y OCYIl[eCTB/IeHNe IeMCTBUM B OKpY»Karolllel cpejie Ha OCHOBE
3HaHUA LieJield YCTOMYMBOTO Pa3BUTUS UeTI0BEYECTBa;

PacuivipeHvie onbiTa AesiTe/TbHOCTHA SKOJIOTMYECKOW HATpaB/J€HHOCTA Ha OCHOBE
VMEROLIUXCSl 3HAaHUH T10 (DU3UKE;

LeHHOCTH HAyUYHOr'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHMUS], COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PU3NUECKON HAyKU;

OCO3HaHUe 1|eHHOCTU HayuHOM JesiTeTbHOCTU, TOTOBHOCTb B TpOLiecce M3yuyeHusi
GU3MKKM  OCYIIeCTB/ISATh  TPOEKTHYHD U MCC/IeoBaTeNbCKyl0  esiTeIbHOCThb
VHJVBU/Ya/IbHO U B TPyIIIIe.

METAITPEAMETHBIE PE3YJ/IBTATbBI
Ilo3HaBaTe/bHbIEe YHHBepPCa/IbHbIe yueOHbIe AeiCTBHS
Ba3oBble jioruyeckue AefiCTBUs:

CaMOCTOSITe/TbHO (hOPMYTMPOBaTh M aKTyaIU3HUPOBaTh MpoO/ieMy, pacCMaTpUBaTh
€€ BCeCTOpOHHE;

oripe/iesiATh LieJv JesATe/IbHOCTH, 3a7jaBaTh rapaMeTpPbl U KPUTEPHUU UX JOCTUXKEHUS;

BBISIB/ISSTH 3aKOHOMEPDHOCTU U TPOTHMBOpEYMSI B pacCMaTpUBaeMbIX (PU3NUeCKUX
ABJIEHUAX

pa3pabaThiBaTh TUTaH pelieHUs MpoOseMbl C YYETOM aHalaM3a WMEIOIUXCS
MaTepuabHbIX U HeMaTepUabHbIX PeCcypCoB;

BHOCUTH KOPPEKTHUBBI B [1eTe/IbHOCTh, OLIeHUBAaTh COOTBETCTBUE pe3y/bTaToB
1]e/15IM, OLIeHUBAaTb PUCKU TIOCTIeICTBUN [1eITeIbHOCTH;

KOODP/IMHUPOBATh M BBHITIOJIHATL PabOTy B YCIOBHUSIX PeaslbHOTO, BUPTYaJbHOTO U
KOMOWHHPOBAHHOT'O B3aUMO/IeNCTBYS;

Pa3BMBATh Kp€dTHBHOE€ MBIIJIEHKWE TIPU pellIeHNH XKM3HEHHbIX np06neM.
ba3oBbie ucaiaeaoBare/1IbCKue I[Ei"ICTBI/IH:

B/afieTb HAy4YHOW TEePMUHOJIOTWeN, K/IIOUeBbIMU TIOHSATUSIMU U MeTo/aMHu
bu3rMuecKol HayKu;

B/1a/leTb HdBbIKdaMH yq66HO-I/ICCH8AOBaTEHLCKOi/JI nu HpOEKTHOﬁ AedaTe/IbHOCTU
B 00/1aCTH CbI/I3I/IKI/I, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEJIbHOMY TIOUCKY
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METO/IOB peIlleHus 3aJau  (U3NUECKOr0 COZEp’KaHUs, IIPUMEHEHHUI0 pa3/InUHBbIX
METO/IOB ITO3HAHMSI;

B/aIeTb BUJAMH  [JIeATeIbHOCTH 10 TIOJyUeHWIO HOBOTO 3HAHHS, €ro
WHTepIIpeTaliy, peobpa3oBaHUI0 U MPUMEHEHHWIO B Pa3/IMUHBIX YUeOHBIX CHUTYaI[UsX,
B TOM UHCJIe TIPU CO3/JaHUM YUeOHBIX TIPOEKTOB B 00/1acTH (DH3HKH;

BBLISIB/IITh IPUUMHHO-C/IeICTBEHHBIE CBSI3U M aKTya/IM3UPOBATh 3a/iauy, BbIZIBUTATh
TUITOTe3y e€ pelleHus, HaXOAUTb apryMeHThI [ JOKa3aTeIbCTBa CBOMX YTBEP)KIEHUH,
3a/]aBaTh MIapaMeTpPbl U KPUTEPUU PeIIIeHNs];

aHa/IM3UPOBaTh TIOyUeHHbIE B XO/le PelleHUs 3aJaud pe3y/bTaThbl, KpUTHUECKH
OLIeHHBAaTh WX JJOCTOBEPHOCTh, POTHO3UPOBATh 3MeHeHHe B HOBBIX YC/IOBUSX;

CTaBUTb ¥  (OpPMYJHMpOBaTh COOCTBEHHble 337laud B  0oOpa3oBaTebHOU
JesITe/IbHOCTH, B TOM UHCJIe TIPU U3yUeHHUH (U3HKH;

JlaBaTh OL[€EHKY HOBBIM CUTYAI[UsM, OL[€HUBATh IPUOOPETEHHBIN OIThIT;

yMeTb TIePeHOCHUTh 3HaHUs TI0 (U3MKe B TPaKTUUeCKyro  00/acTb
JKU3He1eATe/IbHOCTH;

yMeTb UHTeTPUPOBATh 3HAHHS U3 PA3HBIX MPeAMETHBIX 00/1acTel;

BBI/IBUTaTh HOBBIE H/I€H, TIpe/jIaraTh OPUTHHAIbHBIE TIOAXO0bI U PeIleHNs;

CTaBUTH MPOOIEMBI U 3a/IauM, OMYCKAOIIYe albTepHATUBHBIE PEILeHHS.

PaboTa ¢ nua(popmanmeii:

B/afieTb HaBbIKaMH TOAy4YeHWs WH(PoOpMaru  (PU3NUECKOTO  CO/lepP)KaHus
W3 MCTOYHWKOB PAa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYII[eCTB/ISATh TIOWCK, aHa/Iu3,
CUCTeMaTH3allii0 ¥ WHTepHpeTanuio HWH(QOPMaMK Ppa3dyHBIX BUJOB U (GopM
TIpe/[CTaB/IeHMS;

OLIEHHBATh JJOCTOBEPHOCTh MH(OPMALIHH;

WCII0/Ib30BaTh CPeCTBA WH(POPMAI[MOHHLIX M KOMMYHUKALIMOHHBIX TEXHOIOIHH
B pelleHWd KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W  OpPraHMU3aIlMOHHBIX 3ajjad C
cobmo/ileHeM  TpebOOBaHMM  3PrOHOMUKM, TeXHUKU 0e301aCHOCTH, TUTHEeHbI,
pecypcocOepe>xeHus], IIPABOBBIX M 3THUECKUX HOPM, HOPM HHGOPMAI[OHHOMH
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DPM3UUECKOT0 CO/IeP)KaHUs B Pa3/MUHbIX (hopMarax C YUETOM
Ha3HaueHWss MH(OpPMaLMM U IIeJIeBOH ayJAUTOPHUH, BbIOMpasi ONTHMAanbHYIO (opMy
TIpe/ICTaB/IeHUsI ¥ BU3ya/TM3al[iH.

KoMMyHHKaTHBHbIE€ YHHBEpPCA/IbHbIE yUeOHbIe eHCTBUA:
OCYIIIeCTB/IATh O0II[eHHe Ha YpoKax (M3UKH U BO BHEYPOUHOM JiesiTelTbHOCTH;
pacrno3HaBaTh MpeAnoChUIKM KOH(MIMKTHBIX CUTYyal[ii U CMSITYaTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTUYHO U3/1araTh CBOK) TOUKY 3PEHUS C UCIIO0/Ib30BaHUEM SI3bIKOBBIX
CpeJiCTB;
TIOHMMATh W UCII0JIb30BaTh MIPeMMYIileCTBa KOMaHJHOW U WHAWBUyaTbHON PabOThI;
BbIOMPATh TeMaTUKY ¥ METO/jbl COBMECTHBIX JIeUCTBUM C YUETOM OOIIUX UHTEPECOB,
Y BO3MOXKHOCTeM KaXK/I0Tr0 ujieHa KOJIJIEKTHBA;
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MPUHUMATh LIeJId COBMECTHOM JeATe/IbHOCTU, OPraHU30BbIBaTh U KOOPJUHUPOBATh
JIeVCTBUSI MO0 €€ MOCTWKEHUIO: COCTaB/SITh TUIaH [IeWCTBUM, pacrpefiefiiTb POU C
yuéTOM MHEHHHN yuyaCTHUKOB, 00CYXAaTb pe3y/bTaThl COBMECTHON pabOThHI;

OLIeHHWBaTh KaueCTBO CBOEro BK/a/la M KaXKJOr0 yyaCTHMKA KOMaH/[bI B OOIIuit
pe3yJIbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

rpejjaraTb HOBbIE TIPDOEKThbI, OLIEHWBAThb WAE€W C TIO3ULUM HOBU3HBI,
OpUTMHabHOCTH, TIPAaKTUUYECKON 3HAUMMOCTH;

OCYLLECTB/ISITh IO3UTUBHOE CTpaTeruuyeckoe MoBeJieHre B PA3/IMUHbIX CUTYaLUsIX,
TIPOSIBJISITH TBOPUECTBO M BOOOpakeHUe, ObITh MHUL[MATUBHBIM.

Pery/IATUBHBIE YHHBepCA/IbHbIe y4yeOHbIE [|eHCTBUS
Camoopranusanmsa:

CAMOCTOSITeJTbHO OCYII[eCTB/IAThL IT103HABATE/IbHYIO JIeITeIbHOCTb B 00J1acTH
GbU3MKM W aCTPOHOMUH, BBISB/ASATHL TIPOOJeMbI, CTaBUTh U  (POPMY/IMPOBATh
coOCTBEHHBIE 3a/1auu;

CaMOCTOSITe/TbHO COCTaB/ISATh MJIaH pellleHHs] PAaCUETHBIX M KaueCTBEHHBIX 3ajay,
TIaH  BBITIOJTHEHWS] TIPAaKTHYecKod PaboThl C yYETOM HMEIOIUXCS PecypcoB,
COOCTBEHHBIX BO3MOKHOCTe! U TIPeATIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYyal[UsIM;

pacilupsTh paMK{ yueOHOTo rpe/iMeTa Ha OCHOBe JINUHBIX Mpe/ouTeHn H;

JleflaTb ~ OCO3HAaHHBIM  BBIOOp, apryMeHTHpoBaTh ero, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PellleHHUE;

OLlIeHHBAaThb TTPUOOPETEHHBIN OTIbIT,

criocobcTBOBaTh (hOPMHUPOBAHUIO W TIPOSIBJIEHUIO 3PYIUIMK B 0b6sactui pU3mKHy,
TIOCTOSTHHO TIOBBIIIIATh CBOM 0O6pa30BaTe/IbHBIN U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPO/1b, SMOLMOHA/IbHBIM UHTE/IJIEKT:

JlaBaTb OLIeHKY HOBBIM CHUTyallisiM, BHOCHUTb KODPEKTUBBI B [eSITe/IbHOCTb,
OLIeHUBaTb COOTBETCTBUE Pe3yJIbTaTOB Le/IsIM;

BJIa/IeTh HaBbIKaMU TM03HaBaTe/IbHOM pedieKCUY KaK 0CO3HaHUSI COBepIllaeMbIX
JeNCTBUN U MBIC/IUTE/TbHBIX TTPOIIECCOB, UX Pe3y/bTaTOB U OCHOBaHW;

WCII0/Tb30BaTh MPUEMBbI pedieKCUM /s OL[eHKU CUTYalluH, BbIOOpa BepHOTO
pellieHus;

yMeTh OLIeHUBaThb PUCKU U CBOEBPEMEHHO MPUHUMATh PellleHus 110 UX CHUKEHUIO;

NMpUHUMaTh MOTHMBBI M apryMeHThl JpyTUX Tpyd aHajqu3e pe3yJbTaTOB

nesiTe/IbHOCTY; TIPUHUMATh Cce0si, TOHUMasi CBOU HeZIOCTaTKH U IOCTOWHCTBA;

NMpUHUMaTh MOTUBBI M aprymMeHTbl [pDYrMx TIpU aHalu3e pe3yJ/bTaToB

JesTe/TbHOCTH; TIPU3HABATh CBOE TIPABO M TIPABO /IPYTHX Ha OLIMOKU.

B mpoljecce AOCTMXXeHUs JIMUHOCTHBIX pe3y/IbTaTOB OCBOEHHUs TIPOrPaMMbI
no ¢usuMke [ YPOBHS cpegHero ob6iero o6pa3oBaHus Yy oOydJaronuxcs
COBEPILLEHCTBYETCS 3MOLIMOHA/TbHBIN VIHTEJ//IeKT, Tipe/irosiararLyum
chOpMUPOBAHHOCT:
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CaMOCO3HaHUS, BK/IIOYAIOIEr0 CIMOCOOHOCTh TMOHWMAaTh CBOE 3MOI[MOHAIBHOE
COCTOSIHHMEe, BU/IETh HAIpaB/IeHHs pa3BUTHsI COOCTBEHHOM 3MOI[MOHATBLHON C(hephbl, ObITH
yBepPeHHbBIM B cebe;

CaMOpery/JiMpoBaHusl, BK/IIOUAIOIET0 CAMOKOHTDOJIb, YMeHHe TIpUHHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBe/leHHe, CITOCOOHOCTD aZlalTUPOBAThCS K SMOI[MOHATBHBIM
W3MEeHEeHUsIM U TIPOSIB/ISITh TUOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTpeHHEH MOTHBAI[UM, BK/IIOUAIOIIEM CTpeM/ieHHe K [JOCTWKEHHWIO [e/d U
yCIriexy, ONTUMM3M, HWHUIMAaTUBHOCTb, yMeHUe [eliCTBOBaTh, MCXOJsS W3 CBOUX
BO3MO>KHOCTEM;

9MIATUH, BK/IOYAIOIIel CIIOCOOHOCTh IMOHHUMAaTh 3MOILMOHA/ILHOE COCTOSTHHE
OPYTUX, YUUTHIBaTh €r0 MPY OCYILeCTBAeHUH 00IeHHs], CTIOCOOHOCTh K COUYBCTBHUIO U
COTIePe)KUBAHUIO;

COLIMATTbHBIX HABBIKOB, BK/IIOUAIOI[UX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS
C IPYTUMH JIIOIbMH, 3a00THTBCS, MPOSIB/ISITh MHTEPEC U pa3peliaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJ/IBTATHI

K koHily obyuenuss B 10 Kjacce mipeMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHe
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHH:

JIeMOHCTPUPOBaTh Ha TMpHUMepax poJib U MecTo (UMK B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTWHbl MHpPAa, B PpAa3BUTUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTMH, B MPAaKTUUYECKOU [IeITeIbHOCTH JIFOZEeH;

YUATBIBaTh  TpPaHULbl MPUMEHEHUS UM3y4YeHHbIX (U3MUEeCKUX  Mojeseu:
MaTepuanbHas TOUYKa, WHepLMaabHas CHUCTeMa OTCYéTa, abCO/IFOTHO TBEpZOe Tesio,
WJeaqbHbIM Ta3, MOJEeIU CTPOEeHUsl ra30B, >KUAKOCTEM W TBEDJbIX TeJ, TOUYEUHbIU
3/IeKTPUUYECKUM 3apsi/i TIPY pellieHrr (PU3nuecKrx 3a/1au;

pacro3HaBaTh (u3nueckue sB/ieHUs (Mpoliecchbl) W OOBSCHATH MX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIeKYJISIPHO-KUHETUYECKOM TeOpUM CTPOEHUsl BelecTBa W
3/IeKTPO/IMHAMUKU: pPaBHOMEDHOE W PaBHOYCKOPEHHOe TIPSIMOJ/IMHENMHOe [IBUXKeHUe,
cBoOO/IHOE TIaZieHWe Tes, [JBWKeHWe TI0 OKDY)XKHOCTH, WHepLusi, B3auMOJeiCTBUe
Ten, auddy3us, OPOyHOBCKOe [ABM)KeHUWe, CTPOEHUEe >KUJKOCTeM U TBEDABIX Tel,
nu3MeHeHrHe O0OBEMa Tel TMpH HarpeBaHWW (OX/IaKIAEHWH), TEeTUIOBOe paBHOBeCHe,
WCliapeHue, KOH/ieHCallysl, TlaB/ieHre, KpUCTal/in3aliys, KulleHue, BJaXKHOCTh BO3/yXa,
TIOBBILLIEHYE [laB/ieHWsl ra3a MNpU ero HarpeBaHWMU B 3aKPbITOM COCY[e, CBSI3b MEeXAY
rapamMeTpaMH COCTOSIHWS ras3a B U30MpOLeccax, 3JIeKTpy3alus Tes, B3auMO/elCTBHe
3apsi/0B;

OMUCHIBAaTb MeXaHWYeCcKoe [BWXKEHWe, WCMOJb3ysd (PU3nyeckre Be/IMYMHBI:
KOOp/IMHaTa, MyThb, MepeMellleHrde, CKOPOCTb, YCKOpeHHe, Macca Tesa, CUja, UMITY/bC
Tela, KWUHETHUeCKas »JHeprusi, IOTeHIWa/bHasi SHeprys, MexaHuueckas pabora,
MexaHuYecKasi MOIJHOCTb; MPU OIMWCAaHWUW MPaBUIbHO TPAKTOBaTh (DU3MUYECKUK CMBICI
WCTIO/Tb3YeMBIX BeJWYMH, WX 0003HaueHWsT W eJWHMIIbI, HAaXOAuTh (OPMYIJIbI,
CBS3bIBAOIIME JAHHYIO (PU3NUECKYI0 BEJIMUKMHY C PYTUMU BeJTMYMHAMY;
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OMUCHIBaTh W3yUeHHbIE TEIJIOBbIe CBOWCTBA T/l U TEIJIOBbIE SBJEHUS, UCIIO/Ib3YS
(u3rMyeckre BeJIMUUHBL: [aB/ieHUe ra3a, TeMiiepaTrypa, Cpe/iHssl KWHeThUuecKasi SHeprusi
XaOTUUYeCKOro [BWKEHUs MOJIeKyJ/, CpeJHeKBaJpaThUuHas CKOPOCTb MOJIeKYJI,
KOJTMYECTBO TEIJIOThI, BHYTPEHHssI 3Heprus, pabora rasa, Ko3h(UIMEHT I107e3HOT0
JIeWCTBUSI TeIJIOBOTO [IBUraTesis; MPU OMMCAHWW TPaBWIbHO TPAaKTOBAaThb (PU3NUECKUU
CMBIC/T UCTIO/Ib3yeMbIX BeIMUMH, UX 0003HAaueHUs U eAVHMIIbI, HaXOAUTh (HOPMYJIbI,
CBSI3bIBAIOIIME JaHHYIO (PU3UUeCKYyH0 BEJIMUMHY C JPYTHMU BeTHUMHaM;

OMUCHIBaTh U3yUYeHHbIE 37eKTPUUYECKHEe CBOWCTBA BeIleCTBAa U 3JIeKTPUUYECKUe
siBfieHUs1 (MpoLlecChl), UCMOJb3ysl (H3UUecKre Be/JUUMHbBI: 3J€eKTPUUYeCKUM 3apsf,
5/IeKTPUUECKOe T10Jle, HarpsUKEHHOCTh T10J1s, TIOTeHLMasl, Pa3HOCTb [IO0TeHIMAJIOB;
TpY OMMCAaHWUU MPAaBU/IBHO TPAKTOBATh (PU3NUECKHUN CMBIC/ UCIIO/Ib3YEeMbIX BEJIMUMH, UX
0003HaueHus1 ¥ eIMHULIBI; YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (DU3NUYECKYHO
BEJIMUMHY C APYTMMU BeJIMUMHAMU;

aHa/M3MpoBaTh (hU3UUeCKUe TpOLeCChl U SIBJIEHUs, WCIOMb3ys Gu3nueckKue
3aKOHBI Y [IPUHLIUIIBL: 3aKOH BCeMUPHOTro TAroteHus, I, II u III 3akonsl HeroTOHA, 3aKOH
COXPAaHEHUs] MEeXaHWUYeCKOM 5SHEepPruy, 3aKOH COXPAaHEHWs MMIYJbCa, TIPUHLIUII
CyIeprio3svuliii CWj, TIPUHLMII PaBHOIpPaBUSl MWHepPLMA/IbHBIX CUCTeM OTCYETa,
MOJIEKYJ/ISIPHO-KUHETUUECKYI0 TEOPUD CTPOEHUsI BellleCTBa, a30Bbleé 3aKOHbI, CBS3b
cpefiHell KWHETWUYECKOW SHEPrUM TeIUIOBOTO [IBIDKEHUsS MOJIeKYJ C abComoTHOM
TeMrepaTypoM, MepBbld 3aKOH TePMOJWHAMHKH, 3aKOH COXPAHEHUs 3JIeKTPUUECKOro
3apsza, 3aKkoH KysioHa, Mpy 3TOM pa3/ivuaTh CA0BECHYI (DOPMYSMPOBKY 3aKOHa, €ro
MaTeMaTH4yecKoe BbIpa)keHHe U YCI0BUs (FpaHMIlbl, 06/1aCTH) MPUMEHUMOCTH;

OOBSICHATb OCHOBHBbIE TPUHIIAIIBI ZEMCTBUS MAIIUH, TIPUOOPOB U TEXHUUYECKHUX
YCTPOKMCTB; pa3/iuyaTh YCJOBUS WX 0e30MacHOr0 WCIIO/b30BAaHUS B ITTOBCEAHEBHOMN
>KU3HU;

BBITIO/THATD SKCIIEPUMEHTHI 110 UCCIeZIOBaHUI0 (PU3NUeCKUX SIBJIEHUM W MPOLeCCOB
C MCIOJIb30BaHUEM TIPSIMbIX, U KOCBEHHBbIX W3MepeHul, Mpu 3ToM (OpMyIUpPOBaTh
npobsieMy/3afiauy ¥ TUIIOTe3y YyueOHOTO 3KCTieprMeHTa, COOUpaTh yCTAHOBKY U3
TIpe/I/I0yKeHHOTo 0060pyZI0BaHusl, TIPOBOIUTD OTIBIT U JOPMY/TUPOBAThH BHIBO/IBI;

OCYI1|eCTB/ISITh MPsIMble M KOCBeHHbIe U3MepeHUsT (PU3UUeCKUX BeJIMUUH, TIPHU 3TOM
BLIOMpATh OINTHMAJIbHBIM CIOCO0 W3MEepeHWs W HCIIO/b30BaTh W3BECTHBIE METO/IbI
OLI€HKY TOrPeLIHOCTeN U3MepeHUM;

HCCJIe[I0BaTh 3aBUCUMOCTU MeXly (pU3NUeCKHMMU BeJIMUMHAMU C HCII0/Ib30BaHEM
TIPSIMbIX WU3MepeHUM, TP 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (DMKCHUPOBATh pe3y/bTaThl
TI0JTyUeHHOM 3aBUCHUMOCTU (PM3NUECKUX BEJIMUWH B BUje TaO/uI] U rpaduKoB, /enaTh
BbIBO/IbI 10 pe3yJ/ibTaTaM HUCCJ/ieJOBaHus;

cobmoaTh TIpaBWIa 0e30IMacHOTO TpyJa IIPpU TMPOBeJeHWH HCCIeI0BaHUM B
paMKax yueOHOTO 9JKCIepuMeHTa, yuyeOHO-UCCeoBaTeNbCKOM W TPOEKTHOU
JesiTeTbHOCTU C HWCIIO/Mb30BaHWEM HW3MEpPUTEeIbHbIX YCTPOMCTB U J1labopaTOPHOTO
obopyaoBaHUS;

pelaTh pacyéTHbIE 3aZlauM C SIBHO 3a/JaHHOW (PU3MUeCKOW MO/ie/ibl0, UCIO0Jb3Ys
bur3nUeckre 3aKOHbI 1 TIPUHITUITLI, Ha OCHOBE aHajIM3a YCJIOBHS 3a/laud BBIOMPATh
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br3MUeCcKy0 Mo/lenb, BbIEIATh (U3NUecKre BelMUYUHbl U (opMy/bl, HeobOXoAuMbie
JI71s1 e@ pellieHus], TIPOBOAUThL PAaCUEThI U OLIEHUBATh peaabHOCTb MOyUeHHOT0 3HaueHUst
(bur31UeCcKoil BeJIMUYHbI;

pellaTh KadyeCTBeHHble 3aJjauM: BbICTpaWBaTh JIOTUUECKH HeNpPOTHBOPEUHBYIO
I[eTIOUKY PpacCyXZileHUi C OIopoii Ha WU3yueHHble 3aKOHbI, 3aKOHOMEPHOCTH W
dbu3nueckue siBJIeHNS;

WCIIO/Tb30BaTh TIPH PelIeHUM Y4ueOHBIX 3a/lad COBpPeMeHHble WH(MOpPMallMOHHBIE
TeXHOJIOTUW [l TIOMCKA, CTPYKTYPUPOBaHHs, HWHTepIIpeTallii M Tpe/iCTaBIeHUs
yueOHOH ¥ HAy4YHO-TIONY/IAPHOM WH(OPMAIMK, TIOMYYeHHOH W3  pa3/MUHbIX
HMCTOYHUKOB, KpUTHUECKU aHa/IM3UPOBaTh MoJjlydyaeMyto UHhOpMaluio;

TIPUBO/IUTh TIPUMEPhl BK/IaZla POCCUMCKMX U 3apyOeXXHBIX YUEHBIX-(DU3UKOB
B pa3BUTHeE HayKH, 00bSICHEHHE TIPOL[eCCOB OKPY’KaloIllero MMpa, B Pa3BUTHeE TEXHUKH U
TeXHOJIOTUM;

HCII0/Ib30BaTh TeOopeTHUecKWe 3HaHUS 10 (HU3MKe B TIOBCEAHEBHON >KWU3HU
nnist obecrieueHst 6e30TMacHOCTH TpH oOOpalljeHHH C TpubopaMu ¥ TeXHHUYEeCKUMH
yCTPONCTBAMHU, /11 COXPAHEHWS 370pPOBbSI M COOJIIOIEHUS HOPM 5KOJOTHYECKOTO
TIOBeJIEHUsI B OKPY Kalolllel cpefie;

paboTaTh B rpyrre C BLIMOJHEHWEM pa3/InUHbIX COI[MaIbHBIX POJieH, TJIaHUPOBaTh
paboTy TpyIibl, PpalMOHA/JILHO pacrpefiesiATb 00sS3aHHOCTM U TJIaHUPOBAaTh
JlessTe/IbHOCTh B HECTaHJJapTHBIX CUTyalldsiX, a/leKBaTHO OlLleHMBaTh BKJa[ Ka)KJOTO
13 yUYaCTHUKOB TPYIIITHI B pellieHre pacCMaTPpHUBaeMOM IPoOIeMBbl.
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KAJIEHJAPHO-TEMATHNYECKOE IVIAHUPOBAHUE

10 KJTACC
HavimeHoBaHue
Ne KosmmuecTtBo OCHOBHBIE BU/IBI 1€ITE€/TBHOCTH
pas/iesioB U TeM [IporpamMHOe coZiep>KaHue
/1 4yacoB oOyuaroiuxcs

yueOHOTO TIpeiMeTa

Pa3pen 1. ®u3uka ¥ MeTObl HAYYHOI'0 II03HAHUS

1.1 | ®usrka u MeTo/bI 2 du3uMKa — HayKa O IpyUpoje. N3yueHure HayuHbIX (3MITMPUYECKUX U
Hay4yHOTO TI03HaHUA Hayunbie MeTO/bI TEeOPeTUYECKUX) METO/IOB TTIO3HAHUS
TO3HaHUSI  OKPY’KaroLlero OKDPY’KaroLero Mupa.
MHpa. O6cy>xaeHre TpaHUL] TPUMEHUMOCTH
Posnb 3kcniepriMeHTa ¥ TEOpUH (r3UUeCKrX 3aKOHOB U TEOPUH.
B TpoLiecce MO3HaHUS Pabota B rpyririe 1o oArOTOBKe
TIPUPO/bL. DKCIIEPUMEHT B KOPOTKHX COOOIIIeHHI 0 PO/ U MecTe
¢pusuKe. (Y3UKY B HayKe U B NIPAKTUUYECKOU
MogenvupoBaHue (pU3NUeCKUX JlesITe/IbHOCTU JIFOZIel.
siBJIeHUU U riporieccoB. HayuHbie [deMoHCTpaLys aHa/I0rOBbIX U
rurnoTe3bl. PU3ndecKrie 3aKOHbI U 1[U(POBBIX U3MEPUTETbHBIX
TeopuH. ['paHULIbI IPUMEHUMOCTH nprOOpPOB, KOMITbIOTEPHBIX AATUMKOB.
(u3nuecknx 3akoHOB. [IpuHIMI OcBoeHre OCHOBHBIX IIPUEMOB
COOTBETCTBUSI. paboThI ¢ 1dpoBoit TabopaTopueit 1Mo
Ponb 1 MecTo hU3uku du3uke.
B ()OpMUPOBAaHUM COBPEMEHHOM dopma KOHMpOosi: YCTHBIU OTPOC,
Hay4YHOM KapTHUHbI MHUPA, my0/IMUHOe BBICTYTI/IEHHE.
B NPAaKTUYECKOU JIeITe/TbHOCTH JIHO/Ier
Ntoro 1o paszeny 2
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Pa3pen 2. MexaHuKa

2.1

Kunematuka

10

MexaHuueckoe BUXKeHMe.
OTHOCHUTE/IBHOCTh MEXaHUYECKOTO
nBwkeHusl. CucreMa OTCYéTa.
TpaekTopusi.

[TepemertieHre, CKOpOCTh (CpeaHss
CKOpPOCTh, MTHOBEHHasi CKOPOCTh) U
yCKOpeHHe MaTepuasbHOW TOUKH,
HX TIPOEKLIUU Ha OCU CUCTEMBI
KoopzuHaT. CriokeHue
riepeMeleHUN U C/I0KeHHe
CKOpOCTeM.

PaBHOMepHOe 1 paBHOYCKOPEHHOe
NPSIMOJIMHEHOE JIBHIKEHKE.
I'pacdviku 3aBUCUMOCTH KOOP/IMHAT,
CKOPOCTH, YCKOPEeHUS, IyTH U
riepeMelLeHUs] MaTepruaJTbHOM TOUKA
OT BPEMEHHU.

CeobopiHOe TIafieHue.

YckopeHue cBOOOIHOTO

TaJieHus.

KpuBo/IMHeNHOe IBU>KEeHUe.
JIB>)KeHWe MaTepualTbHOM TOUKHU
10 OKPY>KHOCTU C MOCTOSIHHOU MO
MO/YJIFO CKOPOCTBIO. YT/10Bas
CKOPOCTb, TMHENHAsi CKOPOCTb.
[Mepuop 1 yactoTa obpalieHusl.

[TpoBesieHUe FKCIepUMeEHTa: U3yueHue
HepPaBHOMEPHOT'O JBKEHUS C 1]e/TbI0
orpejiesieHUsi MTHOBEHHOM CKOPOCTY;
McceloBaHUe COOTHOLLEHUST MeXY
My TSIMU, PONJ€HHBIMU TeJIOM

3a rocJiejoBaTe/bHbIe paBHbIE
TIPOMEXYTKA BPEMEHH TpU
PaBHOYCKODPEHHOM JIBVMKEHUU

C HayaJIbHOW CKOPOCTHIO, pABHOM
HYJII0; U3y4YeHUe [IBU)KEeHHUs LapyKa B
BSI3KOM YKUJKOCTH; U3yUeHUe JIBU)KEeHUS
Tesa, OpPOIIeHHOT0 TOPU30HTATBHO.
OOBsicCHeHHEe OCHOBHBIX

TIPUHITUTIOB IEUCTBUSI TEXHUUECKUX
YCTPOMCTB, TaKUX KakK: CIIUOMETP,
1[eTTHbIe U peMEHHbIe Tiepelaun
JBIDKEHUST; U YCIIOBUM UX
6e3011acHOTO UCITOTb30BaHMS B
TOBCe/JHeBHOM

JKU3HU.

PeltieHrie pacuéTHBIX 3a/iau C SIBHO
3a/laHHOM (hH3UYeCcKOl MO/ieNbIo

C UCMOJIb30BaHUEM OCHOBHBIX (hOpPMYI
KUHEMaTHUKHU.

ITocTpoenue 51 aHasIu3
rpaukoB 3aBUCHUMOCTEN
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LleHTpOCTpEMHUTE/ILHOE YCKOPEHHe.
TexHuyeckue yCTpOMCTBA U

KWHEeMaTUYeCKUX BeIUYMH OT
BpeMeHU
[/1s1 PABHOMEPHOT' O
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[IpakTUYeCcKoe MprMeHeHue:
CIIUIOMETP, ABI)KeHHe CHapsAlOB,
LIe[THbIe ¥ peMEHHbIe mepe/jauu.

Y PaBHOYCKOPEHHOT0 TIPSIMOJIMHEHHOT O
NBYDKEHMUS.

Pacrio3HaBaHue ¢r3nueckux
sIBJIeHUH B yueOHBIX OMbITaxX U
OKpY’Karolel KU3HU: paBHOMEPHOe
U

PaBHOYCKOpPEHHOEe MPSMOJIMHEHHOe
IBIKeHUe, CBOOOAHOe TajieHre

TeJ, BWKEHHeE 10 OKPY>KHOCTH.
OrnuvcaHve MeXaHUYeCKOro IBXKeHUsT
C UCMOJIb30BaHUEM (PU3UUECKUX
BeJIMYMH: KOOPAUHATA, MyTh,
repemelrieHre, CKOPOCTb, YCKOPEHUE.
Pabora B rpymnmnax npu
TMJIaHUPOBaHUH, NTPOBEEHUH U
VHTeprpeTalyy pe3yabTaToB OIbITOB
Y aHa/u3e J0MOTHUTETbHBIX
VICTOYHHKOB

MH(MOopMaIK Mo TeMe.

dopma KoHmposs: pelienue 3azau EI'D
T10 TeMe, BbITIOJTHEHUE MPaKTUUeCKUX

paboT, yCTHBIE OTPOCHI.
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2.2

JuHamuyka

10

[IpyHLIUI OTHOCUTE/ILHOCTH
[amunes. IlepBeii 3ak0H HeroTOHA.
VHepranbHble CUCTeMbl OTCUETa.
Macca Tena. Cuna. [Ipuniun
CyNeprio3uLivu cui. Bropou 3akoH

HrroToHa AJIsd MaTepHaﬂbHOﬁ TOUYKMH.

Tpetuit 3aKkoH HbroTOHA

[/1s1 MaTeprasibHbIX TOYeK.

3aKOH BCeMUPHOI'O TATOTEeHUs.
Cuna tsokectu. IlepBas
KOCMHUecKas CKOpocTb. Cuia
yripyroctu. 3akoH ['yka. Bec
Tesa.

Tpenuve. Buzbl TpeHus (Mokos,
CKO/TbKeHUs], KaueHus).

Cuna tpenus. Cyxoe TpeHuUe.
Cuiia TpeHUs CKO/IbXXeHUs U CUJla
TpeHus nokos. KosdgouiyeHt
TpeHus. Cuna CONpOoTHBIIeHUS
TP JBW)KEHUM TeJla B XKUAKOCTH
WJIY rase.

ITocTynaTensHOe M BpaljaTeabHOe
JBIDKeHWe abCoTFOTHO TBEPOTO
Tesa.

CpaBHeHHe MacC B3aUMO/eNCTBYIOLIUX
Tesl. Vi3ydeHre 3aBUCUMOCTH CUJTBI
yIPYroCTU OT AedopMaliuu;
CpaBHeHUe CUJ TPeHUsI TIOKOsI, KaueHust
U

CKOJIb)KEHUSI.

OOmbsicCHeHVEe HEBECOMOCTH.
IIpoBenenuie sKkcriep¥meHTa:
MCCieJoBaHe 3aBUCUMOCTH CUJT
yIPYTrOCTH, BOZHUKAIOIUX B MIPYKUHE
1 pe3MHOBOM o0Opa3siie, OT UX
nedopMaluu; U3yueHue JBUKeHUs
Opycka 1o HaK/IOHHOM TIJIOCKOCTH;
vcceioBaHye YCIOBUM

paBHOBeCHs TBEPOIO TeJla,
HMEFOIIero OCh BpallleHusl.
OO0mbsicHeHHe 0COOeHHOCTeH
pPaBHOMEPHOT'0 U

PaBHOYCKOPEHHOTO

TIPSIMOJIMHEMHOTO JIBMKEHUS,
CcBOOOHOTO Ma/ieHus Tell,

JIBIDKEHUS TI0 OKPY>KHOCTH Ha

OCHOBe 3aKOHOB HbI0TOHA, 3aKOHa
BCEMUPHOTO TSATOTEHUSI.

OObsicHeHHe 0CHOBHBIX

TIPUHLUIIOB 1€MCTBUS

TIO/IIIIUITHUKOB U UX

MIPAKTUUeCKOT 0 TTPUMEeHEeHHsl.
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MoOMeHT Cu/ibl OTHOCUTEIBHO OCHU
BpalljeHus. I1yieuo CUJIBL.
YcnoBuss paBHOBecus TBEPAOrO
TeJsa.

TexHUYeckue yCTpOMCTBa U
TpakTUuyecKoe rprMeHeHue:

MO LLWITHUKY, [JBUKEHHE
WCKYCCTBEHHBIX CITYyTHUKOB

OObsicHeHUe IBM>KeHUST UCKYCCTBEHHBIX
CITYTHUKOB.

PelieHrie pacuéTHBIX 3a/iau C SIBHO
3a/laHHOM (hH3MUeCcKol MO/ieNbio

C UCT0JIb30BaHUEM OCHOBHBIX

3aKOHOB U (POPMYJI JUHAMUKU.
Pacno3HaBaHue hu3rnuecKux

SIBJIEHUH B YUeOHBIX OTbITaX U
OKpYy’Karolen

)KWU3HU: UHEpLIYs], B3aUMO/JIeUCTBUE TeJl.

AHanu3 pusrnyeckrx npoLeccoB 1
sIBJIEHUM C MCII0/Ib30BaHKWEM 3aKOHOB U

TIPUHLIUTIOB: 3aKOH BCEMUPHOI'O
tarotenus, I, II u I1I 3akoHbl HrOTOHA,
TIPUHLIUATL CYTIEPIIO3ULIUU CUJI, TIPUHLIUII
PaBHOMPABHOCTU MHEPLIMAJ/IbHBIX
CUCTeM OTCUETa.

dopma KOHmMpo/A: pelleHre 3a1a4
EI'D no Teme, BLINO/IHEHUE
TIPaKTHUUeCKUX paboT, YCTHBIE OTIPOCHI,
TeCTUpOBaHUe, (PU3NUeCKUil JUKTaHT.
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2.3

3aKOHbI COXpaHeHUs B
MeXaHHKe

ViMmyibC MaTepraibHOU TOUKU
(Tena), cucTeMbl MaTepHa/IbHBIX

TOUEK. I/IMHYJ'H)C CHUJIbI 1 U3MEeHeHHue
HUMITYJIbCa TeJia. 3aKOH COXpdHEHUA
HWMITYJIbCa. PeakTrBHOE ABHOKEHHeE.

PaboTa cusibl. MOIIIHOCTh CHJTBI.
KuneTtnueckasi sHeprust
MaTepuasbHOW TOUKHU. Teopema
00 u3MeHeHNN KHHeTHUUeCKOn
SHEPruu.

[ToTeHUManbHAsK SHEPTUS.
[ToTeHuManbHasA SHepPrus
ynpyro AehopMUpOBaHHOMN
TMPY>KUHBI.

[ToTeHuManbHas SHEPrus Tesa
BO/TM3U MTOBEPXHOCTU 3eMJIH.
[ToTeHUMaNbHBIE U
HeroTeHLUa/lbHble CUbl. CBsI3b
paboThl HETIOTeHI[UaTbHBIX CHJT
C U3MEeHeHHEeM MeXaHUYeCKOou
SHEPTrUM CUCTeMbI Tesl. 3aKOH
COXPaHEeHUsT MeXaHUUYeCKOU
SHEePryu.

Ynpyrue u Heynpyrue

IIpoBeseHuvie s3KcriepyumMeHTa:
M3ydeHre abCOMIOTHO HEYTIPYTOro
yAapa

C TIOMOLL[bIO IBYX OZJMHAKOBbIX
HUTSHBIX MasgTHUKOB; UCC/IeJOBaHUe
CBs13U PabOThI CHITbI C U3MEHeHUeM
MeXaHWUeCKOUW SHepryuu TeJia

Ha [pUMepe pacTsyKeHUs1 Ppe3UHOBOI0

XKTyTa.
OrjeHKa a0COJTFOTHBIX u
OTHOCHTE/IbHBIX TMOrPeIIHOCTeH

v3MepeHur (PU3nuecKrux BeJUUYKH.
PellieHne pacuéTHBIX 3a/iau C SIBHO
3a/laHHOM (hH3UYeCKON MO/ie/bIo

C UCT0JIb30BaHUEM OCHOBHBIX

3aKOHOB U (POPMy/1 AUHAMUKU U
3aKOHOB COXPaHEeHUs.

PereHve KauecTBeHHBIX 3a/au

C OTIOPOM Ha M3yuyeHHbIe B pa3jesie
«MexaHHKa» 3aKOHBI,
3aKOHOMEPHOCTH U (hU3nueckKue
SIBJIEHUS.

OrnrcaHue MexXaHUUYeCKOTr0 JABHKEHUS C
WCII0/Ib30BaHueM (DU3NUeCcKrX BeTMUUH:
VMIMITYJIbC TeJla, KWHEeTUYeCKasi SHeprus,
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CTOJIKHOBEHMUS.

TexHUYeckue yCTpoOMCTBa U
NpakTUYeCcKoe IpUMeHeHHe:
BOJIOMET, KOTEp, NPY>KUHHBIU
NIMCTOJIeT, [IBY)KEHUE PaKer.

ToTeHL[MaIbHasl SHePrusi, MeXaHudeckKast
paboTa, MexaHuuyecKasi MOL[HOCTb.
AHanu3 ¢pu3nyecKux rpoLeccoB U
sSIBJIEHUH C UCII0/Ib30BaHUEM

3aKOHa

COXpaHeHUs1 MeXaHUYeCKOW SHepruuy,
3aKOHAa COXPaHEHHs1 UMITYJIbCa.
OOBsiCHeHVE OCHOBHBIX TIPHUHIUTIOB
JeNCTBUS U MPaKTUUeCKOT0
TIpUMeHEeHUs] TeXHUUeCKUX

YCTPOWCTB, TaKMX KaK: BOJOMET,

KOIIEp,

MIPY>KUHHBIN TTUCTOJIET.

OO6mbsicHeHYe JABV)KeHUS paKeT C Oropoi
Ha U3yueHHble (H3UUeCKHe BeTUUKHBI
Y 3aKOHbI ME@XaHUKHU.

Vicrniosib30BaHue NPy TIOITOTOBKE
coo0i11ieHn 0 MpUMeHeHNH 3aKOHOB
MeXaHUKU COBPEMEeHHBIX
MHGOPMAI[MOHHBIX TeXHOIOTHU IS
MOUCKA, CTPYKTYPUPOBaHUS,
VHTepIipeTalyy 1 Npe/CTaB/IeHus
vHbOpMalL[1, KDUTHUUYECKUI aHaTn3
roJjiyyaemMoiu uH(opMaluu

[TpoBefeHMe KOCBEHHBIX

v3MepeHul, Nccie0BaHUM
3aBHCHUMOCTeN (hH3MUecKux
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BeJIMUMH, [MPOBEpPKa

Tipe/i/I0KeHHbIX TUIIOTe3.

dopma KoHmposs: pelienue 3azau EI'D
T10 TeMe, BBITIO/THEHUE TIPaKTUUeCKHUX
paboT, yCTHBIE OIPOCHI, TECTUPOBAHUE,
(dbU3MYeCKUM IUKTAHT.

Wtoro no paspeny
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Pa3pen 3. MonekyisipHas ¢pu3nka. TenioBbie ssB/IeHUS

3.1

OcHOBBI
MOJIEKY/ISIPHO-
KMHETUYECKOU TeOpUHr

10

OcCHOBHBIe T10JI0KeHUs
MOJIEKY/ISIPHO-KMHETUUeCKOM
TeOPUM U UX OIbITHOE
obocHoBaHue. BpoyHoBCKoe
JIBUKeHue.

Ouddysus. Xapakrep JBWKEHUS U
B3aUMO/IECTBUS YyacTuL]
BeljectBa. Mogenu  CTpoeHUs
rasos,

JKUJKOCTEN U TBEPBIX Tes U
00BsICHEHHE CBOMCTB BellecTBa

Ha OCHOBe 3THX Mogeser. Macca u
pa3mepsl MosieKyJ/1. KonmuectBo
BeljectBa. IlocrossHHass ABorazpo.
TeryioBoe paBHOBecHe.
Temniepatypa U eé usmepeHue.
[lTkana Temneparyp Llenbcus.
Mopenb uzeanbHOro rasa.
OcHOBHOe ypaBHeHue
MOJIEKY/ISIPHO-KUHETUYECKOM
TeOpUHU UZeabHOro rasa.
AbGcosroTHasi TeMriepatypa Kak Mepa
cpeiHeld KWHETUYECKOU SHEeprUun
TeIIOBOI'0 JBW)KEHHS YaCTuL] rasa.
[ITkana Temmnepatyp KenbBuHa.
["a30oBbIe 3aKOHBI. Y paBHeHUe

IIpoBenenuie skcriepvmeHTa:
orpejesieHUe MacChl BO3lyXa

B KJIaCCHOM KOMHATe Ha OCHOBE
M3MepeHU 00béMa KOMHAThI, 1aB/IeHUS
Y TeMIlepaTyphbl BO3/jyXa B Hel;
YCCeIoBaHKe 3aBUCHMOCTH MEXIY
rapamMeTpaMU COCTOSTHUSI Pa3Pe>KeHHOT0
rasa.

OrleHka a0COJTIOTHBIX u
OTHOCHUTETbHBIX MOTpeIIHOCTen
n3MepeHu (PU3nuecKrux BeTMUUH.
OObsICHEeHVe OCHOBHBIX TIPHUHIUTIOB
JefcTBUN TepMoMeTpa U bapomeTpa U
yCIOBUM UX 0€3011acHOr0
WCII0/Tb30BaHus B MOBCEHEBHOU
JKU3HHU.

Pacno3naBaHue hu3ruecKux

SIBJIEHUM B yueOHBIX OMbITaxX U
OKpYy’Karoler >Ku3Hu: JudQysus,
OpOYHOBCKOE JIBU)KEHHE.

OrnucaHve TemnyIoBbIX SIBJIEHUM

C UCMOJIb30BaHUEM (H3UUECKUX
BeJIMUMH: /IaBJIeHue Ta3a,

TeMIlepaTypa, Cpe/iHsisi KWHeTUUYecKast
HEPrUsi XaOTUUeCKOT0 JABUKEHUSI
MOJIEKY/I,
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MengeneeBa—KnanerpoHa.
3akoH [lanbToHa. M301poreccsl

CpeJHeKBaZipaTUYHasi CKOPOCTh
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B U/lea/IbHOM rase C [IOCTOSIHHbIM
KOJIMYEeCTBOM BeILleCTBa.
I'padrueckoe nipescTaBieHye
M30IPOLIeCCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHUUeCcKue yCTpOUCTBa U
TIpaKTUYecKoe

TIpUMEHEeHUe:  TepMOMeTp,
G6apomeTp

MOJIEKY/I.

AHanu3 pusryeckrx NpoLeccoB 1
sIBJIeHUH ¢ ucnonb3oBaneM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpeiHel
KUHETUYECKOW SHEePryu TerIOBOr0
JBYDKEHUsI MOJIEKYJT C aOCOJTIOTHOM
TeMIlepaTypoi.

Pelenne pacuéTHbIX 3a/1a4 C IBHO
3a/laHHOM (PM3UYEeCKON MO/Ie/bI0

C MCI10JIb30BaHMEM OCHOBHBIX
rosioxkeHU MKT, 3akK0HOB U

(dhopMy/1 MOJIEKY/ISIDHOW (PU3UKH.
PaboTa B rpynmax rpu

TJIAHMPOBAaHWH, POBeIeHUH U
VIHTepIIpeTaLy pe3yJ/bTaToB OIbITOB
Yl aHaJIM3e 0T/ THUTE/TbHBIX
VICTOYHUKOB

MH(OpMaLK 10 TeMe.

dopma KoHmposs: pelenue 3aza4 EI'D
TI0 TeMe, BbITIO/THEHYE TTPaKTUYeCKUX
paboT, yCTHBIE OMTPOCHI, TECTUPOBAHUE,
bur3uUecKuil IUKTaHT, BbITIO/THEHUE
TIPOEKTHO-UCC/Ie/I0BaTeIbCKOM PabOTHI.

3.2

OCHOBBI
TepMOJVHAMUKU

12

TepMmogrHaMHUuUeCcKasi CUCTeMa.
BHyTpeHHss 3Heprus
TepMOJVHAMUUECKON CUCTEMBI U
CTI0COOBI e€ M3MeHeHUsl.
KonuuecTBO TeTIOThI U pabora.

[TpoBeeHue 9KCTIepUMeHTa:
H3MepeHre yenbHOW TerIoEMKOCTH
BelI[eCTBa.

Or1ieHKa a0COJTFOTHBIX u
OTHOCHTE/TbHBIX TIOrPeIHOCTeH
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BHyTpeHHsIs1 SHeprusi 0AHOATOMHOTO
WeasnbHOro rasa. Bubl
Terionepejauu: TeryIoPOBOJAHOCTb,
KOHBEKLUS, U3/lyueHue. Y jenbHast
TeIJIOEMKOCTh

Bell[eCTBa.

Ko/nuecTBo TerioTsl

TIpU Terionepezave.

[TonsTre 06 agrabaTHOM
niporjecce. [TepBbii 3aKOH
TepMOJMHAMUKHU.

[IprMeHeHHe TTepBOro 3aK0Ha
TepMOJVHAaMUKH K U30IPOLieccaM.
I'padpyueckass uHTepOpeTarus
paboThI rasa.

BTopoli 3aK0H TepMOJYHAMUKHU.
HeobpaTMOCTh TIPOI1[eCCOB

B MIPUPO/E.

TeryioBble MallvHbI. [IpUHLIUTIBI
JIeWCTBUS TEIJIOBbIX MalllWH.
[Tpeobpa3oBaHust SHEPTUH

B TEIVIOBbIX MallWHaX.

M3MepeHul (PU3nyecKrux BeTMUUH.
N3yuenune Mozesieli TapoBoid TypOHHbI,
JIBUTaTeIsi BHYyTPEHHEr0 CropaHusl,
PEeaKkTHUBHOI'O JIBUTATeISI.

OOBbsICHeHHE TIPUHIIUIIOB 1eMCTBUS U
yCJIOBUM 6e3ormacHoro
WCII0/Ib30BaHUsI B TIOBCE/IHEBHOM
JKU3HU [IBUTaTesisi BHYTPEHHEro
CropaHus, ObITOBOTO
X0JIOJUIbHUKA, KOHJULIMOHEepa.

Onucaaue CBOMWCTB Tes
TeIIOBbIX SIBJICHUM C
UCII0/Ib30BaHUEM

(bU3MUeCcKUX BeJIMUMH: [iaB/ieHre
rasa, Temreparypa, KoJIiuecTBO
TETIJIOThI, BHYTPEHHSISI SHEeprus,
pabora rasa.

PellieHrie pacuéTHBIX 3a/iau C SIBHO
3a/laHHOM (hH3MUeCcKOol MO/ieNbIo

C UCT0JIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYJT MOEKY/ISIPHOMN
(bU3MKY ¥ TePMOIUHAMUKH.
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KoaddurimeHT nosie3Horo
JIeVICTBUS TeTJIOBOM MalllUHBbI.
vk KapHo u ero ko3¢ ¢uiyeHT
T10JIe3HOT0 JIeMCTBUSI.
OKoJioruyeckye pobiemMbl
TeTI03HEePreTUKH.

TexHUYeckKue yCTpOMCTBa U
TpakTUYecKoe MpUMeHeHue:
JIBUraTe/lb BHYTPEHHETr0 CropaHusl,
ObITOBOM XOIOANIBLHUK,
KOH/JUL[OHED

PerrieHre KaueCTBEHHBIX 3a7jau
C OTIOpOM Ha M3yYeHHbIe B pa3jese
«MouekyisipHas ¢hr3MKa U
TepMOJAVHAMUKa» 3aKOHBI,
3aKOHOMEPHOCTHU U (hr3UuecKue
SIBJIEHUSI.

Pabora B rpymnmnax npu

aHaJiv3e JI0TIO/THATEeTbHbBIX
HCTOYHUKOB WH(OPMAI[UH 110
TeMe.

dopma KoHmpos: pellieHue
3aga4d EI'D o teme,
BBITIOJTHEHHE TTPAKTHUYeCKUX
paboT, yCTHBIE OIPOCHI,
TeCTUpPOBaHUe, (PU3nUeCcKuii
JVKTaHT, BBITIOJTHEHHE
TIPOEKTHOM pabOoThI I10
NapoBbIM TypOHHaM U
JBUTATE/ISIM BHYTPEHHETO
CrOpaHusl.
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3.3

ArperaTHbie
COCTOSIHMA BellleCTBa.
da30Bble repexo/bl

[Tapoobpa3oBaHue U KOHZEHCALISI.
VcnapeHue u KUmeHue.
AGCoOTHas ¥ OTHOCHTETbHAS
BJI&)KHOCTb BO3/yXa.

HaceieHHsi nap. Y genbHast
TerioTa mapoobpa3oBaHusl.
3aBUCHUMOCTH

TeMIiepaTypbl KUIIeHUs OT JaBJIeHUS.
TBépoe Teno. Kpucraymmyeckue u
aMmopdHbIe Tesa. AHU30TPOIHUS
CBOMCTB KpHUCTa/INOB. JKugkue
Kpuctasibl. CoBpeMeHHbIe
MaTtepuassl. [LnaBieHue u
KpUCTa//IM3aLys. Y jejbHas Teruiora
niaBsieHusi. Cybaumariysi.
YpaBHeHue TerioBoro

6anaHca. TexHuueckue
YCTPOUCTBA Y MPaKTUYeCKoe
TpYUMeHEHUe: TUrPOMETp U
TICUXPOMETD,

KaJIOpUMeTP, TeXHOJIOTUU
MOJTyYeHuUs

COBpPEMEHHBIX

MaTepuasoB, B TOM UKCIIe
HaHOMaTepHasos,

Y HAHOTEXHOJIOTUU

[TIpoBenenue 9KCIIepUMeHTa:
n3MepeHre OTHOCUTELHOM BIa’KHOCTH
BO3/lyXa.

OreHka a0COJTFOTHBIX u
OTHOCHUTETbHBIX MOTpeIIHocTeil
v3MepeHur (PU3nuecKrux BeJUUYKH.
N3yueHre CBOMCTB

HaChII[eHHBIX TTapOB, CITIOCOO0B
M3MepeHUs BIa’KHOCTH

Habnrozenue KureHus mpu
TTOHW)KeHHOM []aB/IeHWH, HarpeBaHUsI

U TJIaB/IeHUs] KPUCTA/IJTHUECKOT O
Bell[eCTBa.

OO6mbsicHeHVe TIPUHLUTIOB /1eHCTBUS U
ycioBui 6e30ImacHOro

MCII0J/Ib30BaHUs1 B MOBCEJHEBHOM

)KWU3HU TUTPOMeTpa, IICUXPOMETPa,
KajiopuMeTpa.

N3yueHue TeXHOIOTHH TTOJTyYeHUsT
COBpEMEHHbIX MaTepUaioB, B TOM
yKCjie HAaHOMaTepUasoB.

PeltieHrie pacuéTHBIX 3a/iau C SIBHO
3a/laHHOM (hH3MUeCcKOoii MO/ieNbIo

C UCTOJIb30BaHUEM YpaBHEHUS
TeTuIoBOro OanaHca.

PelieHve KaueCTBeHHBIX 3aZiau

C OTIOpOM Ha U3yuyeHHbIe 3aKOHbI,
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3aKOHOMEPHOCTH U (hU3nueckue
sIBJIEHUS 110 TEME.
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Pacno3HaBaHue hu3ruecKux

SIBJIEHUM B yueOHBIX OMbITaX U
OKpY>Karoll[er KU3HU: JedopMariust
TBEPABIX TeJl, HarpeBaHUe U
OXJIaK/leHHe TeJsl, U3MeHeHre
arperaTHbIX COCTOSIHUM

BelllecTBa U 00bsICHEHHE UX Ha OCHOBE
3aKOHOB U (POPMY/T MOJIEKYISIPHOU
(bU3MKH.

W crnionb3oBanve MH(OPMAaLMOHHBIX
TeXHOJIOTUM [1/1s1 TOMCKa,
CTPYKTYPUPOBaHUS, UHTEPIIPETALIUU U
Tripe/icTaB/ieHyst UH(pOopMaLUy Npu
TIO/ITOTOBKE COODIIeHH i 0 TIPUMeHeHU!
3aKOHOB MOJIEKY/ISIPHOM (DPM3UKH U
TePMO/IJMHAMUKU B TEXHUKE

Y TeXHOO0TUsIX. Popma KOHMpos:
peluenue 3aza4 EI'D o Teme,
BBITIO/THEHME TTPAaKTUUeCKUX pador,
YCTHBIE OMPOCHI, TECTUPOBaHUeE, JOK/A].

Wroro no pasgpeny 29
Pa3pen 4. dnekTpoguHaMuKa
4.1 | DyieKTpocCTaTUKa 16 OneKTpu3auys Ten. Jnektpuueckut | [IpoBegeHue 9KCIIepUMeHTa:
3apsz. IBa BUzia S71eKTPUYeCKUX r3MepeHue 3/IeKTPOEMKOCTHU
3apsgoB. [IpoBOAHUKY, KOH/|eHcaTopa.
[IA3JIEKTPUKU U TIOJIYTIPOBOJHUKH. OrieHka a0COJTIOTHBIX u
3aKOH COXpaHeHUs IeKTPUUYECKOr'0 | OTHOCUTEIbHBIX MOTPELHOCTeN

3apsifia.
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B3aumopelicTBre 3apsiioB. 3aKOH
Kysnona. ToueuHsbIi
S7IEKTPUYECKUM 3apsif,.
OJIeKTprueckKoe TioJie.
Hanpsi>kéHHOCTb 3/1eKTPUYECKOT 0
nosist. [IpuHUMn Cyneprno3uLyu
37IeKTPUYEeCKUX oJjie. JInnun
HATIpsHKEHHOCTHU 3/IeKTPUUYECKOro
TI0J151.

Pabora cun
3/1eKTPOCTaTUYECKOT0 MOJIS.
[ToreHuuasn. Pa3HocTh
roTeHLyanos. ITpoBogHNKY U
[IA3/IEKTPUKU B
3/1eKTPOCTAaTUYECKOM I10JIe.
NvsekTpruyeckasi IPOHUL[AeMOCTb.
O/1eKTpoéMKOoCTb. KoHZieHcartop.
OJIEKTPOEMKOCTBH ITJIOCKOTO
KOH/ZIeHcaTopa. JHeprus
3apsUKeHHOr0 KOHZIeHcaTopa.

M3MepeHul (PU3nyecKrux BeTMUUH.
V3yueHurie IPUHLIUIIOB IeUCTBUS
3/IeKTPOCKOI1a, 3/IeKTPOMeTpa,
KOH/leHCaTopa.

N3yueHure MPUHLIUIIOB /1eHiCTBUS U
yCJioBHii 6e30macHOro MpuMeHeH s B
TPaKTUUECKOH KU3HU,
KOIMMPOBA/ILHOIO arrapara,
CTPYMHOrO IPUHTEpa.
PaccmoTpenue ¢u3nueckux
OCHOBaHMI1 3/1IeKTPOCTaTUUeCKOMN
3alUThI U 3a3eMJIeHUsT
3/IeKTPONIPUO0POB.

PerieHvie pacuéTHbIX 3a/1au C SIBHO
3a/laHHOM (PM3UYEeCKON MOJe/bIO

C UCII0/Ib30BaHUEM OCHOBHBIX
3aKOHOB U (JOPMYJI 3/IEKTPOCTaTHKHU.
PemieHne kaueCTBeHHBIX 3a/jau

C OMOPOU Ha U3yYeHHbIe

3aKOHbI, 3aKOHOMEPHOCTH U
dbu3rueckue siBJIeHUS
3/IeKTPOCTaTUKHU.
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TexHUYecKne yCTpoOMCTBa U
TpakTUYeCcKoe TIpUMeHeHHe:
3JIEKTPOCKOII, 3JIEKTPOMETP,
3/IeKTpOCTaTUYecKas 3allluTa,
3a3eMJIeHHe 3J/1eKTPOrpruOopOB,
KOH/IeHCATOp, KOIMPOBA/IbHBIN
arnrmnapar, CTpyWHbIM TIPUHTEP.

PacriosHaBaHMe (u3nUeCKUX
sIBJIeHUM B yueOHBIX OIbITaX U

OKDPY>KaroLl[el JKU3HU: 3/1eKTpr3aLys

TeJl,

B3aMMO/IECTBHE 3apSZIOB U 00bsICHEHHE

1X Ha OCHOBe 3aKOHOB U (popMy/1
3JIEKTPOCTaTUKHU.

OmnucaHye U3y4YyeHHbIX CBOMCTB
BeLL[eCTBA U 37IeKTPUYECKUX
SIBJIEHU C UCTIO/Ib30BaHUEM
bur3UUeCcKuX BeJIMUMH:
3JIEKTPAYECKUU 3apsifi,
HAaIpsHKEHHOCTD 3/IeKTPUUECKOTr 0
T10JIs1, TTIOTeHL{1as, pa3HOCTh
MIOTEeHLUAJ/IOB, 37IeKTPOEMKOCTb.
AHanu3 pusnyeckrx npoLeccoB 1
SIBJIEHUH C WCII0/Ib30BaHeM
(r3nUeCcKrX 3aKOHOB: 3aKOHA
COXpaHeHUs1 3JIEKTPUUECKOro
3apsiza, 3aKkoHa KyJsioHa.

PaboTa B rpymnmax Ipu aHa/iu3e
J\OTIO/THUTE/TbHBIX UCTOUHHKOB
MH(OpMAaLK1 U O OTOBKE
Co0011[eHMI 0 TIPOSIBJIEHUM 3aKOHOB

3/IeKTPOCTaTUKU B OKPY>KatoIllei >KU3HU

" TIpUMEHEHNN
X B TeXHUKE.
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dopma KoHmposs: pelienue 3azau EI'D
T10 TeMe, BBITIOJTHEHYE TTPaKTUYeCKUX
paboT, yCTHBIE OMTPOCHI, TECTUPOBAHUE,
(bU3MUeCKUM IUKTaHT, JOK/Ia/,.
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4.2

[TocTosTHHBIM

3/IeKTPUUYECKUM TOK.

ToKY B pa3/IMyHbIX
cpezax

16

DJIEKTPUUYECKUW TOK. Y CJIOBUS
CyLLIeCTBOBaHMUSI 3JIEKTPUUYECKOTO
TOoKa. MIcTouHuku Toka. Cusa
TOKa. [ToCTOSIHHBIN TOK.
HaripsokeHnue.

3akoH OMa /151 yyacTKa Lieli.
D/1eKTpUUYeCcKoe COTPOTUBJIEHUE.
Y enibHOE COTIPOTHB/IEHUE
BelljecTBa. [TocinenoBarensHoe,
rapasuiesibHOe, CMelllaHHOe
CcoeIUHeHre TPOBOJHUKOB.
PaboTa 3/1eKTprUUecKoro Toka.

3akoH [Ixoyns—J/leHua. MoOIHOCTb

3JIEKTPHUYECKOI'O TOKad.

[TpoBeseHUe sKCIIEpUMEHTA: U3yUeHue
CMeIlIaHHOTO COeJMHEeHNsI Pe3UCTOPOB;
u3smepenue J/IC UCTOYHUKA TOKA U ero
BHYTPEHHEr0 COMPOTUB/IEHUS;
HabJTI0/IeHre 3/1eKTPO/IH3a.

OreHka a0COJTIOTHBIX u
OTHOCUTE/TbHBIX MOTPeLIHOCTeN
v3MepeHur (PU3nUeCcKux BeJUUYKH.
OO®bsICHeHVe TIPUHLIUTIOB /1eHCTBUS 1
ycJioBuit 6e30macHOro npuMeHeHuUst
amriepMeTpa, BOJIbTMETPa, PeoCTara,
VICTOYHUKOB TOKa,
3/IeKTPOHarpeBaTe/bHbIX U
3/IeKTPOOCBETUTE/IbHBIX TIPUOOPOB,
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DNeKTpPOABWXKYILasi CUia U
BHYTpPEHHee COMPOTHBIIEHUE
HWCTOYHUKA TOKa. 3akoH OMa

JL1S1 TIOJTHOU (3aMKHYTOM)
37eKTpruuecKou Lenu. Kopotkoe
3aMbIKaHUe.

DneKTpOHHasi NPOBOAUMOCTD
TBED/IbIX MEeTas/IOB. 3aBUCUMOCTh
COTNPOTHBJ/IEHUS] METAJI/IOB

OT TemIepaTyphbl.
CBepxXnpoBOJUMOCTb.
OJIeKTPUUECKWH TOK B BaKyyMe.
CBoMCTBa 3/1eKTPOHHBIX MMYUKOB.
[MonynpoBoguukn. CobcTBeHHAsT U
Tp¥MeCHasi TIPOBOIMMOCTh
MOTYNPOBOAHUKOB. CBOMCTBA
p—n-riepexoza.
[TosrypOBOTHUKOBBIE TTPHUOOPHI.
OJIeKTPUUeCKUH TOK B pacTBOpax U
pacriyiaBax 371€KTPOJIUTOB.
OIeKTPOIUTUYECKAs! JUCCOLAALIUSL.
OJIEKTPOJIU3.

OJIEKTPUUYECKUW TOK B raszax.
CamocTosTeNnbHbIN U
HeCaMOCTOSTe/IbHbIN pPa3psif,.
MouiHus. [1na3ma.

TexHHueckue yCTpPOWCTBa U

TePMOMeTpa CONPOTUB/IEHUS,
BaKyyMHOTO Zi10/la, TEPMUCTOPOB U
dhoTOpe3uCTOpoB, MOMYTIPOBOAHUKOBBIX
[IM0/I0B, Ta/IbBaHUKHU.

PelieHvie pacuéTHBIX 3a/iau C SIBHO
3a/laHHOM (h13UUeCcKol MO/ienbio

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 hopmy Tembl «[TOCTOSTHHBIN
37IEKTPUYECKUM TOK».

Pacnio3HaBaHue hu3ruecKux

SIBJIEHUH B YueOHBIX OTbITaX U
OKpy>Karolen

YKWU3HU: 3/IeKTpHUUecKast pOBOIUMOCTD,
TEeIJI0BOe, CBeTOBOE, XUMUUECKOE,
MarHuTHOe J1eliCTBUS TOKa.

AHanu3 3/1eKTpUUYecKrx siBIeHUHN 1
TIPOLIECCOB B LIeMsIX MOCTOSTHHOTO

TOKa C UCM0JIb30BaHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMepPHOCTH
M0CJieJ0BaTeIbHOTO U Mapasuie/ibHOro
coe/lMHeHYsI POBOJHUKOB, 3aKOH
xoyna-Jlenna.

OrnucaHuve M3y4eHHbIX CBOMCTB
Bell[eCTB U 3/IeKTPUUeCKUX SIBJIeHUM

C UCTOJIb30BaHUeM (r3UUeCKUX
BeJIMUMH: 2/IEKTPUUECKUM 3apsiji, Cr/a
TOKa, 3/IeKTpUUeCKoe HarpsbkeHue,
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3JIEKTpHU4YeCKOe COINMpOTHBJ/IeEHHE,
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MpakTUUecKoe NprMeHeHue:
amIiepMeTp, BOJIbTMETP,
peocTaT, ICTOUHUKHU TOKa,
3/IeKTpOHarpeBaTe/ibHbIe
1110)7(610)0) 58
3/1eKTPOOCBETUTEIbHBIE
npuOOpkI, TEPMOMETP
COTIPOTHB/IEHUS], BAKYYMHbIN
JM0[], TEPMUCTOPBI 1
(hOoTOpEe3UCTOPHI,
TIOJTYTIPOBOTHUKOBBINA JUO[,
raJibBaHuKa.

pa3HOCTh noteHManos, S/C, pabora
TOKAa, MOIIJHOCTb TOKa.
Ncnonb3oBaHre MHPOPMAI[MOHHBIX
TeXHOJIOTUH Ji/1s1 TTIOUCKa,
CTPYKTYPHUPOBaHUsl, UHTEPIIpeTaluu U
Tripe/icTaB/ieHs] UH(pOpMaLUU NPy
TIO/ITOTOBKE CO00IIeHn 0 TpUMeHeHU!
3aKOHOB ITOCTOSIHHOTO TOKA B TEXHUKE
Y TEXHOJI0TUAX. POpMa KOHMpoAA:
pelenue 3axa4 EI'D o Teme,
BBITIO/THEHMe TTPAaKTUUeCKUX pabor,
YCTHBIE OIPOCHI, TECTUPOBaHUe,
dbu3MUeCcKuil AUKTAHT.

Wtoro 1o paszeny 32

Pe3epBHoe Bpems 10 Pemienuie 3aganuii EI'D.
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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YUYEBHO-METOJNYECKOE OBECIIEYHEHWE

[TpuMepHbIe TIPOrpaMMbI 110 yueOHbIM rpeaiMetraM Pusrka. 10-11 Krnacchl.

1.

2.

8.

HHTepHeT-pecypchl

dusuka 10 knacc. ba3oBbiii U npoduIbHbIM YpoBHU - MsikuiieB .51, ByxoBlies

B.B., Corckuiit H.H.M.: - 2022. — 426c.

dwusuka. 3agaunvk 10-11 kmacc: mocobue ayis obirieo6pa3oBaTeTbHBIX

yupexxaeHuii/ A.I1. PoiMkeBuu — 17 u3g., - M. : [Ipoda 2013. — 188c.

Kjiaccax. bemoso 2012.

®usuka-11. Pa3HOypOBHEBbIE CAMOCTOSITE/TbHBIE U KOHTPOJIbHBIE paboThL. — M. :
NJIEKCA, 2009. — 192c.
[TorioBa U.A. MeToanueckoe riocobue. Pu3nyeckuii MPakKTUKYM B MPOMUIbHBIX

®usuka. 10 knacc (B 2 yactsx). Yuebnuk. U. 1./ JI. 3. I'enaeHiTeiiy, A. A.

bynatoBa, 1. H. Kopauises, A. B. KowikuHa; oz pef. B. A. OpsioBa

dwusuka. 10 knacc (B 2 yactsx). Yuebnuk. U. 2. / JI. 3. 'enaeniTeiid, A. A.

bynarosa, U. H. Kopausnses, A. B. KowikuHa; oz pes. B. A. Opsiosa

dusmka. 10 knacc. Metoanueckoe mocobrie ¢ yKazaHUSIMH K PeIlleHUI0 3aiau

noBbIlIeHHOM TpyaHocTy / JI. 3. 'enpenmreriH, A. A. Bynarosa, A. B.
Kouuikuvna, 1. H. KopHuibes

dwusuka. 10 knacc. Terpaapb a5 1abopaTopHbIX paboT / I'enpenmreiH J1.9. /

bynartoBa A.A. / Kopuunbes 1.H. / Komkuna A.B.

HasBauue caiita

R Copepxanue | Anpec
Katanor Ouumkaoneay | https://oblakoz.ru/all
CCBIIOK Ha U, http://fizkaf.narod.ru/
PecypchI 0 oubmoTeky, | http://phys.nsu.ru/ok01/
¢busuke CMMU, By3bl, | https://ru.khanacademy.org/
HayYHbIe https://www.youtube.com/playlist?
opranm3auud, | list=PLrpByJxegBQZbKiADj QRPocAYRs11MOt
KOoH(pepeHLM
U [Ip.
JTaboparopHblie, | MogenupoBa | https://phet.colorado.edu/en/simulations/filter?
JIeMOHCTpALIUOH | HUe subjects=physics&type=html,prototype
Hble PabOTHI TI0 | MPOLIECCOB. https://www.physics-chemistry-interactive-flash-animation.com/
(u3vke Buptyanbhble | mechanics interactive.htm
jaboparopHbl | https://www.walter-fendt.de/html5/phru/
e paboThI. https://stellarium.org/ru/
BupryanbHbie
JleMOHCTpALH
u
IKCIIEPUMEHT
OB.
AHvManys TpexmepHble | https:/stellarium.org/ru/
bu3ryecKux aHUMaLUK U
TIPOLIeCCoB BU3ya/IU3aLys
o (u3vke,
CONPOBOXK/a
I0TCS

TEeOPEeTUUECKH
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