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IHHOACHUTEJIBHAS 3AIIMCKA

MogenbHas CHHXpOHHM3MpPOBaHHas pabodass mporpamMmma 0a30BOTO W yriyONEHHOTO M3YYCHHs MpenMeTa
«®wusuka» B 10-11 kimacce pazpaborana Ha ocHOBe Paboumx mporpamm cpemHero oomiero oopasoBaHusl MO
¢u3uke (0a30BBI ypoBeHb, YIIyONEHHBIA YpPOBEHB), OJOOPEHHBIX pelleHueM (enepanbHOro y4eOHo-
METOJIMYECKOTO O0BEMHEHHS TI0 001IeMy oopazoBanmio ot 29.02.2022r., mpotokon 7/22.

JlaHHas mporpamma CIy»HT OCHOBAaHUEM ISl YUUTEIs 10 pa3paboTke paboueil mporpaMMsl 1o (pu3HKe B
KJlaccax, TJie peaau3yloTcs MyabTUIIPOQIIIbHBIN yueOHblil miiaH. B pasnene « Tematnueckoe miaHUPOBaHUE)
y4eOHOro Kypca cofepikaHue oOydeHHUs] CHHXPOHHU3UPOBAHO I OCBOSHHS 0OydYaroIIMMUCS MpeaIMeTa Kak
Ha 0a30BOM, TakK U yrIIyOJI€HHOM YPOBHE.

JlanHast mporpamma ompenemnsieT o0s3aTeNbHOE IMPEIMETHOE COIEpKAaHUE, YCTaHABIMBACT IPUMEPHOE
pacripefiesieHue y4eOHbIX 4acoB 110 TEMAaTUYECKUM pa3ziesiaM Kypca U peKOMEHIyeMYIO MOCJIeA0BaTeIbHOCTh
W3yUYeHHs] TEM U Pa3lesioB y4yeOHOro mpenMeTa ¢ y4ETOM MEXKIPEIMETHBIX WM BHYTPUIPEIMETHBIX CBSI3EH,
JIOTHKU Y4eOHOrO mpoliecca, BO3pAacTHBIX ocoOeHHocTell oOydaromuxcs. [Iporpamma naér mpencraBieHue
0 LIEJISIX, cooeporcanuu, obwerl CTpATeruu OOyueHUsl, BOCIMTAHUS W Pa3BUTHs OOyYarOIMXCS CpEICTBaAMU
yuebHoro npeamera «Puznkay Ha ynryOnEHHOM YpOBHE M 0a30BOM YpOBHE.

H3yuenue xypca usuku yenyonéHnozo YpoeHs NO360Jsem  peanu3o8amsv 3a0ayu  NpogheccuoHaIbHOU
OpueHmayuy, HAnpagieHo Ha co30anue YClosull O NPOSGIeHUs. C0UX UHMEIEKMYAIbHbIX U MEOPUeCKUX
CHOCOOHOCMEU KANHCObIM YUAUUMCS, KOMOPble He0OX00UMbL OJis1 NPOOONHCEHUSL 00PA308AHUSL 8 BbLCUUUX YUEOHBIX
3a6e0eHUsAX N0 PANUYHBIM (PUIUKO-MEXHUYECKUM U UHIHCEHEPHBIM CReYUATbHOCHSM.

B mporpamme omnpenensrorcs MmiIaHUpPyeMbIE Pe3yJbTaThl OCBOCHUS Kypca (PM3MKM Ha YpOBHE CpETHETro
o0miero oOpa3oBaHUs: TUUYHOCTHBIC, METaNIpeIMETHbIC, MPeAMETHbIEC (Ha yriTyOIEHHOM U 0a30BOM ypOBHE).
Hayuno-meTtononornueckoii OCHOBOWM [isi pa3paOOTKHM TPeOOBaHM K JIMYHOCTHBIM, METalpeIMETHBIM
U IPEIMETHBIM pe3yiibTaTaM 00y4arolIuXcsi, OCBOMBILIUX MPOrpaMMy CpPeIHEro olmiero odpa3oBaHUs Ha
yIIyOIEHHOM YPOBHE, SIBISIETCS CHCTEMHO-AEATEIbHOCTHBIH MOXO/.

IIporpamma BKJIIOYaET:

IUTaHUPYEMbI€ pe3yNbTaThl OCBOCHMS Kypca (HU3MKH Ha yDIyOlIE€HHOM M 0a30BOM YpOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YJIbTAThI 10 Toj1aM 00yUYEeHHUS;

coziepykaHue yaeOHoro npeamera «Pu3nkay 1o rogam o0yueHus;

MPUMEPHOC TEMATHYCCKOC INIAHMPOBAHUC C YKA3aHUCM KOJIMYCCTBA YaCOB Ha HM3YUCHHUC Ka)KHOI\/'I TEMBI
U IPUMEPHON XapaKTEPUCTUKON Y4eOHOW AEATENbHOCTH y4allluXCs, peaqu3yeMod MpU M3YYEHUH 3TUX
TEM.

[IporpaMma MMeeT HpPHUMEPHBIM XapakTep U MOXeT OBITh MCIOJb30BaHA YUUTENSAMHU (U3MKH IS
COCTAaBJICHUSI CBOMX PabOYUX MTPOTPAMM.

Pabouas nmporpamMma HE CKOBBIBACT TBOPYCCKYIO HWHHUIIMATUBY y‘lHTGJ’ICﬁ 1 OpeaoCTaBIICT BO3MOKHOCTHU
JUI peamu3aliy pa3nYHbIX METOIMYECKHX IOAXOJO0B K MpPEenoAaBaHUI0 (U3MKU Ha yDIyOJIEHHOM H
0a30BOM YpPOBHE IIpU YCJIOBUHM COXpaHEHMs 00s3aTeIbHON 4acTH coAepkaHus Kypca. KoanuecTBo vacos
B TEMaTMUYECKOM IUIAHUPOBAHUM HA M3YUYECHUE KaXI0H TeMbl ABISETCS OPUEHTUPOBOYHBIM U MOXET OBITh
HN3MCHCHO KaK B CTOpPOHY YMCHBIICHHWA, TAaK W YBCIWYCHHA B 3aBUCHMOCTH OT PpPCalIn3yCMbIX
METOJUYECKHX MTOAXOA0B U YPOBHS IIOATOTOBIEHHOCTH yYalllUXCS.

KypcuBom B TekcTe nporpammel BelAeNIeHbI AneMeHTsl Llenn u 3agaun, [IpeameTHbIX pe3yabTaToB U

ConepxaHust yueOHOTo MaTepuana, KOTOpbIe MPeCTaBICHbI U H3yYeHUs Ha YIITyOJIEHHOM ypOBHE

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «®PU3UKA»

dusnka Kak Hayka o Haubojee OOIIMX 3aKOHAX NMPHUPOIBI, BHICTyNAas B KayecTBe y4eOHOro mpenmera
B IIIKOJIC, BHOCHUT CYIIIECTBEHHBIM BKJIAJl B CUCTEMY 3HaHUN 00 okpyxaromeM wmupe. [IKompHBIN Kypc
Gu3MKU —  CUCTEeMOOOpa3yIOUIMii A7l  €CTECTBEHHO-HAYYHBIX yUYEOHBIX IPEIMETOB, IOCKOJIbKY
(hu3UYEeCKre 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJIICHUM, H3yUYaeMbIX XUMHUEH, Onooruei, Gu3ndecKon
reorpadueil u actponomueil. VMcnonb30BaHue U akTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUM OMpeaenio
XapakTep u OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUN B cdepe PHEPreTUKH, TPAaHCIOPTa, OCBOCHMUS
KOCMOCa, TOJYYEeHHs HOBBIX MaTepHAJIOB C 33JaHHBIMHM CBOWCTBaMH U Jp. M3yuyeHue (u3MKu BHOCUT
OCHOBHOM BKJaJ B (pOPMHUPOBAHUE E€CTECTBEHHO-HAYYHOW KApTHUHBI MHUpa Yydalluxcs, B (OpMUpOBaHHE
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YMEHHI IPUMEHSATH HAyYHBIH METOJ] O3HAHMUS MPH BHIIOIHEHUN UMM y4eOHBIX HCCIIET0BAHHMA.

B ocHOBy Kkypca (u3MKK CpeiHEd HIKOJIbI MOJOXKEH psAa UAeH, KOTOphle MOXKHO paccMarpuBaTh Kak
NPUHINIBI €TO TIOCTPOCHHSL.

Hoea uenocmuocmu. B cOOTBETCTBUU C HEM KypcC SBISETCSA JIOTUYECKU 3aBEPLIEHHBIM, OH COACPKHUT
Marepuall U3 BCEX pa3zieioB (pU3HMKH, BKJIIOYACT KaK BOIIPOCHI KJIACCHYECKOH, TaK M COBPEMEHHOH (u3nku.

Hoesn zenepanuzayuu. B cOOTBETCTBHM ¢ Heil Marepuai Kypca (u3nku 00beTUHEH BOKPYT (U3UUECKUX
Teopuil. Benymum B Kypce sBisieTcss GOpPMUpPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepuH,
BEIIIECTBE U TOJIE.

Hoea cymanumapuszayuu. EE peanuzanys mpennonaraeT UCIONb30BAHHE T'YMAHUTAPHOTO MOTEHIIHANA
¢u3nveckoii HAayKH, OCMBICIICHHE CBSI3M DPa3BUTHS (HU3UKH C pa3BUTHEM OOIIECTBA, a TAKKe
C MHPOBO33PEHYECKHMH, HPAaBCTBEHHBIMH U 3KOJIOTHYECKUMH ITPpoOIeMaMu.

Hoesn npuknaonoint nanpasinennocmu. Kypc ousuku yriyOIEHHOTO YpOBHS MPEAINONaraeT 3HaKOMCTBO
C HIMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTMYECKUX NPUIIOKECHUH HM3y4eHHBIX TEOPHH U 3aKoHOB. [Ipm
3TOM pPACCMAaTPHUBAIOTCS HAa YPOBHE OOIIMX MPEACTABICHUN W COBPEMEHHBIC TEXHHUYECKHE YCTpPOMCTBa
Y TEXHOJIOTUH.

Hoea Ixonozuzayuu peanusyercs IOCPEIACTBOM BBEIEHHUS AIIEMEHTOB COACP)KAaHUS, MOCBSIIEHHBIX
IKOJIOTHYECKHM MpoOIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM TEXHHMKHM U TEXHOJOTHUH,
a TaKkke 00CyKAeHUs po0IIeM parliOHAIBHOTO IPUPOIOTIONB30BAHMS U AKOJIOTHYECKON O€30MaCHOCTH.

OcBoeHue coaep)kaHusi MpOrpaMMbl JOJDKHO OBITh  MOCTPOEHO HA MNPHUHLUIAX CHUCTEMHO-
JeSITeNbHOCTHOTO momxona. Jimst pu3umkum peanmu3amusi STHX NPUHIUIOB 0a3HpyeTcss HA HMCIIOIB30BAHUU
CaMOCTOSATENIFHOTO OJKCIIEPUMEHTa KaK IOCTOSHHO JeicTByromero (akropa ydeOHOro mpormecca. /[
YenyOnéHHo20 YpOGHI — MO CUCMEMA CAMOCMOAMENbHO20 VUeHUYECKO20 IKCNEePpUMEHMA, BKII0UaAlou)e2o
@ponmanvhsie yyeHuuecKue onvlmvl NPU U3V4eHuU HO8020 Mamepuaid, 1abopamopHvle pabomul u pabomol
npakmukyma. Ilpu smom 603modicHbl 08a cnocoba peanuzayuu Guzuuecko2o npakmuxkyma. B nepeom ciyuae
npakmuxkym npogooumcs aubo 6 konye 10 u 11 knaccos, aubo nocie nepgozo u 6mMopo2o NoxYeo0Uli
8 KaXcOOM U3 9MUX KIAccos. Bmopou cnocob — smo unmezpayus pabom npakmukyma 6 CUCHeMy
1abopamopHblx pabom, Komopwvie Npo8oOAMCcs 8 npoyecce usydenus paszoeia (memsl). Ilpu smom noo
pabomamu npaKMuKyma HNOHUMAEMCS CAMOCMOAMENbHOe UCCIe008aHue, KOmopoe HPOoBOOUmCcs No
PYKOBOOCMBY C8EPHYMO20, 0000UWEHHO20 6U0A De3 NOULA2080l UHCIPYKYUU.

B nporpamMme cucteMa yueHHUECKOTO KCIIEPHUMEHTA, JIAOOPATOPHBIX paboT M MPAaKTUKyMa MpeICTaBlIeHa
eIMHBIM IlepeyHeM. BbIOOp TeMaTHKu Ui STUX BUJOB YYEHHYECKHUX MPAKTUYECKUX paboT OCYLIECTBISAETCS
YY9aCTHHKaMH O00pa30oBaTENBHOTO TpoIlecca HCXOAs U3 OCOOCHHOCTEH IOypOYHOTO TUTAHHPOBAHUS
U ocHalleHus: kabuHera ¢usuku. Ilpm sTOM oOecneunBaeTcsi OBJAZeHHE OOYYAIOIIMMUCSH YMEHUSMHU
MPOBOAMTH TMpPSIMBIE W KOCBEHHBIE W3MEpPEHUS, HWCCICAOBAHMS 3aBUCHMOCTEH (DHU3MUECKUX BEITHMYMH
Y TIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bornpiioe BHUMaHUME yAENSeTCS PEUICHUI0 PACYETHBIX M Ka4eCTBEHHBIX 3aad. [Ipu aToM aist pacuéTHBIX
3ajad MPUOPUTETOM SIBJISIOTCS 3aJjadM C SIBHO 3a/laHHOU U HeA6HO 3adannoti  (U3NYECKOM MOJIeNbIo,
MO3BOJISIFOINME TPUMEHSTh HM3YYEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjenia Kypca, Tak
Y UHTErpUpys NPUMEHEHNE 3HAaHUM U3 pa3HbIX pa3ziesoB. [ KadeCTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS
3a/laHusl Ha OObSICHEHHE / TMpeliCKa3aHhe MPOTeKaHUs (U3MUECKHUX SIBICHUN M MPOLIECCOB B OKPYKaIOLIEH
KHU3HH, TpeOyrolre BbIOOpa (PU3NYeCcKOil MOJIENN IJIsl CUTYaIlMH TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedboBanusiMu @I'OC COO k MarepuaIbHO-TEXHUYECKOMY OOECIEUEeHUI0 Y4eOHOro
nporiecca Kypc GU3HKU yrIyoJa€HHOTO U 0a30BOTO YPOBHS B CPEAHEH IIIKOJIE TOJDKEH U3Y9aThCsl B YCJIOBUSX
npeaMeTHoro kaéuHera. B kabuHere (GU3MKM TOMKHO OBITH HEOOXOAMMOE JTaboparopHoe 000pyIOBaHUE
JUIE  BBITIOJTHEHUS] YKAa3aHHBIX B IIPOTpaMME YYCHHYECKHX ONBITOB, JAa0OpaTOpHBIX paboT u paboT
MPAaKTUKyMa, a TaKXkKe JEeMOHCTPallMOHHOE 000PYI0BaHHE.

JleMoHCTpanimoHHOE  000pyZAOBaHHEe (OPMHPYETCSI B COOTBETCTBHH  C IMPUHIMIIOM MHHHMAJIBHOM
JOCTAaTOYHOCTH U 00ECTIEYNBACT MOCTAHOBKY MEPEUUCICHHBIX B IPOrpaMMe KIIIOYEBBIX JAEMOHCTpALUN s
WCCIICIOBAHHUS HW3yYaeMbIX SIBJICHHH U MPOIECCOB, AMITMPHUUECKUX W (PyHIAMEHTaJIbHBIX 3aKOHOB, WX
TEXHUYECKHX TPUMEHEHUH.

JlaGoparopHoe o0OOpyaOBaHME [UIS YYCHMYECKMX MPAKTUYECKHX paboT ¢opmupyeTcss B BHIE
TEMAaTUYECKUX KOMIUIEKTOB M 00eCHeuuBaeTcs B pacyére OJHOrO KOMIUIEKTa Ha JBYX OOyYarOLIMXCS.
Temaruueckre KOMIUIEKTHI J1TaOOpaTOpHOTo 00OpYAOBaHMS JOJDKHBI OBITH HMOCTPOEHBI HAa KOMILIEKCHOM
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HCIIOJIb30BaHUM AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPHTEIBHBIX CHCTEM
B BUJIE IIU(PPOBBIX JTAOOPATOPHIA.

HEJINX U3YYEHUSA YYEBHOI'O ITPEMETA «®U3UKA»

OCHOBHBIMH OEIsAMU U3YUYCHUA (1)I/I?>I/IKI/I B 06H.[CM 06pa30BaHI/II/I SABJIAOTCA:

(dbopMupoBaHUE UHTEPECA U CTPEMIICHUS O0YYAIOUINXCS K HAyYHOMY H3Y4YEHUIO MPUPOIbI, pa3BUTHE
UX WHTEIJUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUA O HAyYHOM METOZAE TMO3HAaHHUS M (OPMUPOBAHHE HCCIIEAOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMupoBaHUE HAayYHOTO MHPOBO33PEHHS KaK pe3ylibTara H3y4eHUs OCHOB CTPOEHUS MaTepuu
1 pyH/IaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dopmupoBaHue yMeHUH OOBSICHATH SIBICHHS C HCIIOIB30BaHMEM (DU3MUYECKUX 3HAHUM M HAYYHBIX
JI0Ka3aTeNbCTB;

(opMHupOBaHUE TPEACTABICHUHN O POK (GUKUKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU
U TEXHOJIOTHI;

passumue npeocmasieHull 0 8603MONCHbIX chepax OyOywell npogeccuoHarbHOU OesimelbHOCMU,
CBA3AHHBIX C PUBUKOU, NOO20MOBKA K OalIbHeliuleMy 00yUeHUI0 6 IMOoM HaNnpaeieHuuU.

JlocTrxkeHne 3TUX Iened obecrieunBaeTcsl pelIeHHeM CIEAYIOUX 3aJa4 B MPOIECCe U3yYeHUs
Kypca (pU3UKU Ha yPOBHE CPEAHEro 001Iero oopa3oBaHus:

npuoOpeTeHne CucTeMbl 3HaHMKH 00 0oOmMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAsi MEXaHUKY, MOJEKYISPHYIO (HU3UKY, DIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M SJIEMEHTHI
acTpopU3UKH;

(dbopMHupOBaHUE YMEHUN MPUMEHATh TEOPETUUECKHUE 3HAHUS Ul OObACHEHHUS (DPU3NYECKUX SBICHUI
B IIPUPOJIE U JIJISl IPUHATHUS IPAKTUYECKUX PEIICHUI B OBCEAHEBHON KHU3HU;

OCBOEHHE CIOCOOOB PEIICHUs PA3TUYHBIX 337a4 C SBHO 33/JlaHHOI (M3MYECKOW MOJENbIO, 3aad,
MOJIPa3yMEBAIONINX CAMOCTOATENBHOE CO3/aHNe (U3NYECKOM MOJEIH, aJeKBAaTHON YCIOBUSM
3aJ]a4M, B TOM YHCIIE 3a/1a4 MH)KEHEPHOT0 XapakTepa;

MOHMMaHWe  (U3MYECKUX  OCHOB M NPUHLMUIIOB  JEHCTBHS  TEXHMUYECKUX  YCTPOMCTB
Y TEXHOJIOTHYECKHX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIaJICHUE  METOJaMU  CAaMOCTOATENBHOTO  IUIAHMPOBAaHHMS M MPOBEAEHUS  (U3NYECKHUX
OKCTIEPUMEHTOB, aHalW3a | MHTEpIpeTanud WHGOPMALWK, ONPENEICHUsT  JIOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yJIbTara;

CO3[JaHH€  YCIOBHM [JJIi  Pa3BUTHUSA YMEHHH  NPOEKTHO-UCCIEIOBATEIbCKOM, TBOPUYECKOMN
NEeSTeNbHOCTH; passumue uwmepeca K cepam npogheccuoHaibHoOu OessmenbHOCMU, C813aHHOU
¢ Qusuxoil.

MECTO YYEBHOI'O TIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO yrnyOnéHHbIA ypoBeHb H3yudeHHsI yueOHoro mpenmera «Pusnka» Ha
YpPOBHE CpemHero oOmiero oOpa3oBaHUsS BBIOMpAETCs OOYYAIOUUMUCS, TUIAHUPYIOIIUMHU MPOJOJIKEHUE
00pa3oBaHMs MO CHEIMATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Y4eOHBIM TJIAHOM TPEAYCMOTpeHO u3ydeHue ¢u3nku B 00béme 3409 3a nBa roga oOydeHus: 54
B Henenmo B 10 u 11 knaccax, Ha 6a30BoM ypoBHE B 00bEMe 136 4 3a aBa roga oOyueHus no 2 4 B Hezemo B 10
u 11 xnaccax. B temarnuyeckom mutanupoBanuu ans 10 m 11 kiaccoB mpenmnosararoTcsi pe3epB BpPEMEHH,
KOTOPBIA YYUTENIb MOXKET UCIIONIB30BATh 10 CBOEMY YCMOTPEHUIO, U IIOBTOPUTEIBHO-00001AI0IIHE YPOKH.

IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMSA YYEBHOI'O ITPEJIMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA




OcBoenue yuebHoro npeamera «®dusuka» Ha ypoBHE CpeaHero obuiero oopazoBaHus (yniyOnEHHBINA U
0a30BBIil YpPOBEHH) MODKHO OOECHeUMBaTh OCTH)KEHHE CIEAYIOMNX JIMYHOCTHBIX, METalpeaAMETHBIX
U TIpEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

I'pasxcoanckoe gocnumanue:
¢ chOpMUPOBAHHOCTh I'PaXAAHCKOW MO3UIUHU 00yUYaromIerocss Kak akTUBHOIO U OTBETCTBEHHOIO
YJIeHa POCCUIICKOTO 00IIeCTBa;
® MPUHATHE TPAAUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUYCCKUX U IEMOKPATUICCKUX IIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JICATEILHOCTh B MHTEPECaxX I'PaXkJIaHCKOTO OOINeCTBa, y4acTBOBAThH
B CAMOYMPAaBJICHUH B IIKOJIE U JETCKO-IOHOIIECKHX OpraHU3aIHsX;
¢ yMEHHE B3aMMOJCWUCTBOBATh C COLUAIbHBIMU HMHCTUTYTAMHU B COOTBETCTBHHM C UX (QYHKIHSIMU
Y Ha3HAuUCHUEM;
® TOTOBHOCTH K TYMaHUTAPHOH M BOJOHTEPCKOM JIEATEIBHOCTH.
Hampuomuuecxoe eocnumanue:
¢ c(OopMHPOBAHHOCTb POCCUNCKON IPaXAAHCKON HAEHTUYHOCTH, IaTPUOTU3MA;
® I[ICHHOCTHOE OTHOIICHHWE K rOCYJlapCTBCHHBIM CHMBOJIaM; JOCTHXEHHSIM Poccun B dusuke
U TEXHUKE.
ﬂyxoeuo-upaecmeeuuoe eocnumanue:
e chOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHNS,
e CIOCOOHOCTh OIIGHWBAaTh CHUTYallMI0 W NPUHAMATh OCO3HAHHBIC PEIICHUS, OPHUCHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B ACSITEILHOCTH YYEHOTO;
® OCO3HAHME JIMYHOTO BKJIA/Ia B IOCTPOEHHUE YCTONUUBOIO OymyILero.
Dcmemuueckoe eocnumanue:
® DOCTETHYECKOE OTHOLIEHHE K MHUPY, BKIIOYas OCTETUKY HAy4YHOTO TBOpPYECTBA, MPHUCYIIETO
(bu3nueckoil HayKe.

Tpyoosoe éocnumanue:

e UHTEpeC K pa3Nu4yHbIM cdepaM MpodecCHOHANbHONW AEITeTbHOCTH, B TOM YHCIE CBSI3aHHBIM
c GU3MKONM W TEXHWKOW, YMEHHME COBEpINaTh OCO3HAHHBIK BBIOOpP Oymymiedl mnpodeccun
U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 007acT (PU3UKHU Ha MPOTSHKEHUU
BCEH KHU3HHU.

DKonozuueckoe eocnumanue:

e c(hopMHPOBAHHOCTH IKOJOTHYECKON KYIBTYpPbI, OCO3HAHHE TII00AIBHOTO XapakTepa HKOJOTHUYECKUX
npo0iem;

® [UIAHUPOBAHHME W OCYUIECTBIEHUE JCHCTBUU B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHUS LENei
YCTOMUYMBOTO PA3BUTHS YEIOBEUECTBRA;

® pacIIMpEHHE OMbITA EATETHHOCTH YKOJIOTHUECKON HAMPABICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUI
1o gusuke.

lleuuocmu HAY4YHO020 NO3HAHUA:

¢ chopMHpPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
¢bu3nveckoil HayKu;

® OCO3HAaHUE I[IEHHOCTH HAyYHOH JESITeNbHOCTH, TOTOBHOCTH B IpOIleCCe U3YyYEHUS (UBUKH
OCYIIECTBIIATH MPOEKTHYIO U UCCIIEA0BATEIBCKYIO JEATEIbHOCTh WHIUBUIyaIbHO U B TPYIIIIE.

B mnpomecce mocTukKEeHHs JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMBI  CPEIHETO OOIIero
oOpa3oBaHuss 1o  (u3uke Yy oOy4yaroUIMXCS  COBEPILIEHCTBYETCS  IMOYUOHANbHBIU — UHMELIEeKn,
MpenoiararImui chOpMUPOBAHHOCTD:

camoco3nanusl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHUE, BHJIETH
HaIrpaBJICHUS pa3BUTHs COOCTBEHHOI SMOLIMOHATIBHON cepbl, OBITH YBEPEHHBIM B cebe;
camope2ynuposanus, BKIIOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEICHUE, CIIOCOOHOCTh aalTHPOBATHCS K IMOIIMOHAIBLHBIM U3MEHEHUSIM U MPOSBISATh THOKOCTD,
OBITh OTKPBHITHIM HOBOMY;



gHYmpenHel Momueayuu, BKIIOYAIOIICH CTPEMJICHHE K JOCTIDKEHHIO IETH U YCIeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, MCXO/IS M3 CBOMX BO3MOXKHOCTEIH;

amMnamuy, BKIIOYAIOMIEH CIIOCOOHOCTh MOHMMAaTh 3MOLMOHAIBHOE COCTOSIHHUE JIPYTHX, YUUTHIBaTh
€ro IpH OCYIIECTBICHNUHU OOIIEHUs, CIIOCOOHOCTD K COUYBCTBHUIO U CONEPEKUBAHUIO;

COYUALHBIX HABBIKOS, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C JIPYTUMH JIIOIBMH,
3a00TUTHCA, POSIBIISITH UHTEPEC U pa3peniarb KOHPIUKTHL.

METAIIPEJIMETHBIE PE3YJIBTATbBI

YHuBepcajibHble 03HABATEIbLHbIE 1eHCTBUS

Bba3zoBLle Jornueckue necTBUs:

CaMOCTOSITENIbHO (POPMYJIUPOBATH U aKTyaIM3UPOBATh MPOOJIEMY, paccCMaTpUBaTh €€ BCECTOPOHHE;
ONPEIENATh UEIH EeATEIbHOCTH, 33/1aBaTh [TapaMeTPbl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEYMS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3zpabaTbiBaTh IUJIaH pEUICHUS MOPOoOJeMbl C Y4€TOM aHallM3a HMMEIOMIMXCS MaTrepHalbHBIX
1 HeMaTepHaJlbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LENSIM, OLICHUBATh
PHUCKHU NOCIIEACTBUM €A TEIHOCTH;

KOOPJMHHUPOBATh U BBIIOIHATH pabOTy B YCIOBHAX PEalbHOTO, BUPTYaJbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIUJICHHUE MTPH PEHICHUN KU3HEHHBIX MPOOIeM.

ba3oBble uccienoBareabcKue AeiicTBHA:

BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU OHATHSAMH U METOJaMH (PU3MUYECKOI HAyKH;
BJIAJICTh HABBIKAMH Y4YEeOHO-MCCIIEOBATEIBCKOW W MPOEKTHON MAEATENIBHOCTH B 007acTH (U3HKH;
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY IIOUCKY METOJIOB peIlleHus 3a1a4 (pU3MuecKoro
coiepXaHUsl, IPUMEHEHHIO Pa3JIMYHbIX METOJI0B IT0O3HAHUS;

BJIAQ/J€Th BHUJIAMHU JESITEIBHOCTH IO IOJYyYEHUI0 HOBOTO 3HAHUSA, €ro HUHTEpIpeTalny,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMUYHBIX YUYEOHBIX CUTYalMsX, B TOM YHCIE MPHU CO3JaHUU
y4eOHBIX POEKTOB B 00J1acTh (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3UM U aKTyaJlM3UpOBaTh 3a/ady, BBIJBUTAaTh THIOTE3y €€
pelleHns, HaXOAUTh apryMEHTHl Ui J0Ka3aTelbCTBa CBOMUX YTBEP)KICHHM, 3ajaBaTh HapaMeTpbl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh IOJIYYEHHbIE B XOA€ pPEIICHUs 3a/laud pe3ysbTaTbhl, KPUTUUYECKH OLIEHHWBAaTh MX
JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYJIMPOBAaTh COOCTBEHHbIE 33Ja4l B 0Opa30BaTEIbHOM JESATENbHOCTH, B TOM YHCIIE
IIPU U3yYeHUH (PUBHKHU;

J1aBaTh OLICHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBII OMBIT;

YMETh MIEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTUUYECKYIO 00IACTh KU3HEAEATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IMPEAMETHBIX 001acTeii;

BBIJIBUTaTh HOBBIE WJEM, TNpenararb OpPUTHHAIbHBIE IMOAXOAbl W PELICHHS; CTaBUTh MPOOJIEMBI
U 3a]1a4¥, JIOMYCKaloI1e albTepHATUBHBIE PEILICHUS.

Padora ¢ nnopmanmeii:

BJIQJIETh HABBIKAMH TONyueHUsT MHpopManuu (HU3MUECKOTO COMAEp)KAaHUS M3 HCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITETFHO OCYIIECTBISATh TMOUCK, aHAIW3, CUCTEMAaTH3allMI0 ¥ MHTEPIPETAIUIO
WH(OPMAITUHU PA3INIHBIX BHJIOB U ()OPM IPEICTABIICHUS;

OIICHHUBATH JIOCTOBEPHOCTH HH(POPMAIIHH;

WCIIONIb30BaTh  CPeACTBA HWH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTUH B PEHICHHH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AMOHHBIX 33Jad ¢ COOMIOAeHHEM TpeOOBaHMIA
APrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHNsl, IIPABOBBIX U ATHYECKUX HOPM,
HOPM MH(POPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO CONEpKaHUs B PA3NMUYHBIX Qopmarax ¢ ydéToM Ha3HAYCHUs
WHPOpPMAIIMU W IEJICBOW  ayIUTOPHH, BBHIOWpas  ONTUMAIbHYIO (OpMYy  TIpeACTaBICHUS
Y BU3YyaIIM3allHH.



YHuBepcajibHble KOMMYHUKATHBHBIE 1 CTBUS

Oo01menue:
® OCYIIECTBJIATH OOIlIEHUE HAa YPOKax (PU3UKU U BO BHEYPOUHOI! J1eATEIbHOCTH;
® pacrno3HaBaTh MPEANOCHUIKY KOHMIUKTHBIX CUTYallui U CMSATYaTh KOHQIIUKTHI;
e pa3BEPHYTO U JIOTUYHO M3J1ararb CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB.
CoBMecTHAas 1eSITeIbHOCTD:
® [IOHUMATh U UCMOJIb30BATh MPEUMYIIIECTBA KOMAaHHOW U UHAUBHIYaIbHON pabOThI;
e BbIOMpaTh TEMAaTHKY U METObl COBMECTHBIX NEHCTBUN C YYETOM OOIIMX MHTEPECOB M BOZMOXKHOCTEH
KaXX0T0 4JieHa KOJIJICKTUBA;
® [PUHUMATH IEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U KOOPJIWHUPOBATh JACHCTBUS MO €€
JNOCTIKEHUIO: COCTAaBJISITh IUIaH JEHCTBUHM, paclpenessTh POiM C YYETOM MHEHUN YYaCTHUKOB,
00Cy»KIaTh pe3ybTaTbl COBMECTHOM pa0OTHI;
® OILICHUBATh Ka4eCcTBO CBOETO BKJIa/1a U KaXKJI0TO y4aCTHHKA
KOMaH/Ibl B OO pe3yabTar no pa3paboTaHHBIM KPUTEPHUSIM;
e [peanaraTh HOBbIE MPOEKTHI, OIICHUBATH UACH C MO3UIUU HOBU3HBI, OPUTUHATILHOCTH, TPAKTHUECKOM
3HAYUMOCTH;
® OCYUICCTBISITh TO3UTHBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX CHUTYalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

YHuBepcajbHbIe peryJsiTUBHbIE JIeiicTBUSA

Camoopranu3anus:
® CaMOCTOSATENLHO OCYIIECTBIIATH MO3HABATEIIbHYIO JCSITEIIBHOCTh B 00J1aCTH (DU3UKHU U ACTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1aUH;
® CaMOCTOATENIBHO COCTABJIATH IJIaH PELICHUs PACUETHBIX M KAU€CTBEHHBIX 3a/1a4, IJIaH BBIIOJHEHUS
MPAKTHYECKOM  paboThl € Y4ETOM HMEIOIIUXCS  PECYpPCOB, COOCTBEHHBIX  BO3MOXKHOCTEH
U NIPETOYTCHUH;
JTaBaTh OLICHKY HOBBIM CUTYAIIUsIM;
pacHIupsITh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMUHBIX MPEATOYTECHU;
JieaTh 0CO3HAHHBINA BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTD 32 PEIIICHHUE;
OIICHUBATh MPUOOPETCHHBIN OTIBIT;
croco0CcTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IITUPOKOM PYAUIIUN B 00JIaCTH (PU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb:
® J1aBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, BHOCUTb KOPPEKTUBBI B JEATEIHHOCTh, OIIEHUBATh COOTBETCTBHE
PE3yJIBTaTOB IIEJISM;
® BRBJAJIETh HaBBIKAMU TIO3HABATEIBHOM pe(IEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUU
Y MBICTTUTENLHBIX MPOIIECCOB, UX PE3YIhTaTOB M OCHOBAHHI; UCTIOIH30BaTh MPUEMBI pePIEKCHUU IS
OIICHKH CHUTYAIlNH, BEIOOPA BEPHOTO PEIICHNUS,
® yMeTh OIEHHWBATh PUCKUA U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHIDKEHUIO;
MIPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHATIU3€E PE3YJIbTaTOB JAESITEIbHOCTHU.
IIpunsaTHE cedst M APyrux:
® TpUHUMATH ce0sl, TOHMMAsi CBOM HEIOCTATKH M JIOCTOMHCTBA;
® TIPUHUMATbh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATN3€ PE3YJIbTATOB JEATEILHOCTH;
® TIpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

INPEIMETHBIE PE3YJIBTATbBI
10 kaace

B npouecce usyuenus kypca Gpusuku yriry6iéHaoro u 6a30Boro yposHs B 10 Kiiacce y4eHUK HAyYHTCS:
e [loHumarp (IEMOHCTPUPOBATH) POJIb (DU3UKH B SKOHOMHUYECKOH, TEXHOJIIOTHYECKOM, IKOJTOTHIECKOM,
COLIMAJIBHOW M ATUYECKOH cdepax AECATETbHOCTH YelIOBEKa; pOjb U MECTO (PM3UKHU B COBPEMEHHOM



Hay4YHOH KapTHHE MHPA; 3HAYEHNE OMUCATEIIbHON, CUCTEMATHU3UPYIOIIEH, OObSICHUTEIIBHON

W TPOTHOCTHYCCKOW (PyHKIHMH (PU3NUECKON TEOPpUHM — MEXaHWKH, MOJICKYJISIPHOW (U3UKH U
TEPMOAMHAMUKHU; DPOJb (pusnueckoil Teopun B (HOPMUPOBAHMM MPEACTABICHUNA O (U3UUECKON
KapTUHE MUDAa;

pasznuyarh (Y4UThIBATh) YCIOBUS MIPUMEHUMOCTH MOJEIICH (DU3NUECKUX TEll M MPOIecCOB (SIBICHUH):
WHEepIHAaNbHAs CUCTEMAa OTCUéTa, abCOIIOTHO TBEPIOE TE0, MaTepUaIbHas TOUYKA, PABHOYCKOPECHHOE
NBUKEHHE, CBOOOJHOE TMaZeHue, abCoNOTHO ympyras nedopmaiusi, aOCOJIOTHO YIOpPyroe u
aOCOJIFOTHO HEYNPYroe CTOJKHOBEHHUS, MOJAEIHU ra3a, KUIAKOCTH M TBEPIOTO (KPUCTALIUIECKOTO)
TeJa, UAeAIbHBIN ra3, TOYEUHbIN 3aps/l, OHHOPOIHOE IEKTPUUECKOE TI0JIE;

pasznuyarh ycjaoBHsl (IpaHUIBI, 007acTH) NPUMEHUMOCTH (U3WYECKUX 3aKOHOB, IIOHHUMATh
BceoOmui xapakrep (QyHIAMEHTAIBHBIX 3aKOHOB M OTPAHMYEHHOCTH HCIIOJIB30BAHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH MEXaHUUECKHUE MPOIIECCHl U SIBICHUS, UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS
U 3aKOHBI MEXaHUKHU (OTHOCHUTEIbHOCTh MEXaHWYECKOTO JABMKEHUS, POPMYIIbI KHUHEMaTUKU PaBHO-
YCKOPEHHOTO JIBMKCHHSI, TpeoOpa3oBanus [amwies IIi CKOPOCTH M TIEPEMEIICHHSI, 3aKOHBI
HproToHa, npUHIMI OTHOCUTENBHOCTHU [ anuiies, 3aKOH BCEMUPHOTO TSATOTEHUSI, 3aKOHbI COXPaHEHUS
HMMITYJIbCA U MEXaHWYECKON SHEPIHH, CBA3b PA0OTHI CUJIBI C U3MEHEHHEM MEXaHMUYECKOW SHEpruH,
yCIIOBUSI paBHOBECHs TBEPIOTO Teja); MPU STOM HCIOIb30BaTh MAaTEMAaTHYECKOE BBIPAKECHHE
3aKOHOB, YKa3blBaTh YCJIOBUS NPUMEHUMOCTH (U3MYECKHUX 3aKOHOB: IpeoOpasoBanuil [ anumes,
BTOPOIO U TPEThEro 3akOHOB HbIOTOHA, 3aKOHOB COXPAaHEHMS UMITYJIbCAa U MEXaHUYECKON 3HEpPruu,
3aKOHA BCEMHUPHOTO TATOTEHUS;

aQHATM3UPOBATh M OOBSICHITH TEIUIOBBIC MPOIECCHI M SBJICHHSI, WCIIONB3Ys OCHOBHBIC IMOJOKCHUS
MKT u 3akoHBI MOJEKYISIpHOW (DU3UKU M TEPMOAMHAMUKU (CBSI3b JNABJICHUS UICAIBHOTO raza co
CpeHENd KWHETHYECKOM HSHEpPruel TEIUIOBOTO ABMKECHHMS W KOHILIEHTpAUMeWl €ro MOJIEKYN, CBSA3b
TEeMIIepaTypbl BELIECTBA CO CPEIHEW KUHETUYECKOW 3HEpPrueil TEIIOBOrO JABUKEHHUS €ro YacTHIl,
CBSI3b JABJICHUS HUCAIBHOTO Tra3a C KOHIEHTpAllMed MOJIEKYJI M €ro TEeMIepaTypoil, YpaBHEHHE
MenneneeBa— Kuaneiipona, mnepBblii 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHHS HHEPIrUU B
TEIUIOBBIX Tpolieccax); MpH ATOM HCIOJb30BaTh MareMaTudeckoe BhIpa)KEHHE 3aKOHOB, YKa3bIBaTh
yCIIOBUSI IPUMEHUMOCTH ypaBHEeHUsI MenneneeBa—KnaneiipoHa;

aHAIM3UPOBaTh U OOBSICHATH (OMUCHIBATH) DIEKTPUYECKHE SIBICHUS, HCIONb3yS OCHOBHBIC
TTOJIOKEHHS M 3aKOHBI SJICKTPOJMHAMUKH (3aKOH COXPAaHEHHS AIIEKTPUUYECKOTO 3apsia, 3akoH KynoHa,
MOTEHIUATBHOCTh AMEKTPOCTATUUECKOTO MOJISI, IPUHIUI CYHEPIIO3UIINH IIEKTPUUECKUX MOJIEH, TpU
S9TOM yKa3blBas YCIOBUS NTPUMEHUMOCTH 3akoHa KynoHa, a Takke TMPaKTUUYECKH BaKHbBIC
COOTHOIIEHMS: 3a- KOHbl OMa a1 y4yacTKa LeNH W JUIsl 3aMKHYTOM SJIEKTPUYECKON LEeNU, 3aKOH
Jlxoyns—1Jlenna, npa- Buina Kupxroda, 3akonsr @apajies A1 3J€KTPOIIH3a);

OMHCHIBaTh (PU3WYECKHE MPOIECCHl M SBICHUS, MCIOJIb3Ys BEITUYUHBI: TEpEeMelIeHrue, CKOPOCTb,
YCKOpPEHHUE, UMITYJIbC TeJla U CUCTEMBI TeJl, CUJIa, MOMEHT CHUJIbl, JaBJIEHUE, TOTEHI[MaIbHasl SHEPTUs,
KMHETHUYECKasl PHEPTHusl, MEXaHW4YeCKasi YHEPTUs, paboTa CUJIbI; IEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
cuJia TSKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHHUSI, MOIIHOCTb, SHEPTHUsl B3aUMOJECHCTBUS Tena ¢ 3eMIIEH
BONMM3M €€ TIOBEPXHOCTH, DHEPIHs YNpyroil pedopManuu TMPYKHUHBI; KOJIWYECTBO TEIJIOTHI,
abconoTHas Temreparypa Tena, paboTa B TepMOJUHAMUKE, BHYTPEHHSS YHEPTHsI UACATBHOTO OTHO-
aTOMHOTO Ta3a, paboTa WIeaTbHOTO Ta3a, OTHOCUTEIbHAs BIAXHOCTh Bo3myxa, KIIJ maeanpHOTO
TEIJIOBOTO  JBUTATENsl;  DJIGKTPUUECKOE  TOJie, HANPSHKEHHOCTh  DJIEKTPUYECKOTO  MOJIs,
HaIpsHKEHHOCTh TIOJISI TOYEUHOTO 3apsija WIIM 3apsOKEHHOTO Iapa B BaKyyMe M B JIMDJICKTPHKE,
MOTEHIMAN 3JIEKTPOCTATUYECKOTO MO, Pa3HOCTh MOTEHIIMAJIOB, 3JEKTPOJABIKYIIAs CUJa, CUJa
TOKa, HaNpsHKEHUE, MOIIHOCTh TOKa, JJIeKTpUyeckas EMKOCTh IUIOCKOTO KOHJEHCATopa,
CONPOTHUBJIEHUE YYacTKa MU C MOCIEAOBATEeIbHBIM M MapaJUIeIbHbIM COEIUHEHHEM PE3UCTOPOB,
SHEPTHSI DIEKTPUUECKOTO OIS KOHJIEHCATOPa;

OOBSCHATh OCOOCHHOCTH TPOTEKaHUS (HU3UUYCCKUX SBICHH: MEXaHMUECKOE JBIDKEHUE, TEIJIOBOE
JBIDKEHHE 4YacTUI[ BEILECTBAa, TEIUIOBOE pPaBHOBECHE, OpPOYHOBCKOE JBIXKeHHE, Auddysus,
WCIIapeHue, KUIEHUWE W KOHJEHCAlus, I[UIABJIEHWE M KPUCTAUIM3alus, HAMpPaBICHHOCTh
TEIJIONepeaaun, dSJeKTPU3alus  Tel, SKBUIOTEHUMAIBHOCTh  MOBEPXHOCTH  3apsHKEHHOIO
MIPOBOJIHUKA;

MPOBOJUTh  WCCJICIOBAHWE 3aBUCUMOCTH OJHOM  (PU3MUECKOHW BEIMYMHBI OT JPYrod C



UCIOJNb30BaHUEM NPAMBIX M3MEPEHMH: IpPU 3TOM KOHCTPYHPOBaThb YCTAHOBKY, (PUKCHPOBAaTh
pe3ynbTarhl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BHUAE TpaQuKOB € Yy4ETOM
aOCONMIOTHBIX ~ MOTrPEHIHOCTeH  M3Me-  PEeHuM,  Jenarb  BBIBOABI [0 pe3yibTaram
MCCIICIOBAHUS;IPOBOIUTh KOCBEHHBIE M3MEpPEeHHs (U3NYECKUX BEIMYUH; MpPU 3TOM BBIOMpAThH
ONTUMAJIbHBI METOJl U3MEPEHUs, OLICHUBATh A0COIIOTHBIE U OTHOCUTEJbHbIE TOTPEIIHOCTH IPSAMBIX
1 KOCBEHHBIX U3MEPECHUM;

MPOBOAMTD OIBITHI MO MPOBEPKE MPEATIOKESHHOW THIIOTE3bI: IUIAHUPOBATh SKCIEPUMEHT, COOMpaTh
JKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHAJIM3UPOBAaTh IOJIYYEHHBIE PE3ybTaThl U AEJaTh BBIBOZ O CTa-
TyCe€ MPEIIOKEHHON TUIIOTESBI;

co0monath npasuiia 6€30MacHOTO TPyZa IPU MPOBEICHUH MCCIIEOBaHUI B paMKaX y4eOHOro dKcrie-
PUMEHTa, MPAKTUKyMa M y4eOHO-HCCIIe0BAaTEIbCKOM M MPOEKTHOW JEATEIbHOCTH C HCIOJIb30Ba-
HUEM U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYIOBAHHUS;

pemarb pacy€THbIC 3a/1a4U C SBHO 33/1aHHOW M HESBHO 33/1aHHOW (pU3MUECKON MOJEBIO: HA OCHOBA-
HUM aHaJM3a yCJIOBHUA OOOCHOBBIBATH BHIOOP (pu3MuUECKOi MOjeNnH, OTBEYarolled TpeOOBaHUSIM 3a-
Ja49d, MIPUMEHATH (OPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH M TOCTYJIAThl (PU3NUYECKUX TEOPHH MPH HUC-
I10JIb30BAaHUU MaT€MaTH4YECKUX METOOB PELICHUs 3a1a4, IPOBOJUTh PACYETHI HA OCHOBAaHUU UMEIO-
LIUXCS JAHHBIX, aHAJU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METO/IbI PEILICHUS C YUETOM IOJIy4YEH
HBIX PE3YJIBTaTOB;

pelarh KaueCTBEHHbIE 3aJa4yM, TpeOyrolye NPUMEHEHUs 3HaHUN U3 pa3HbIX pa3zesioB LIKOJIBHOIO
Kypca (GU3UKHU, a TaKKe MHTErpallly 3HAHUHM U3 JPYTruX MPEeJIMETOB €CTeCTBEHHO-HAyYHOrO IUKIIA:
BBICTpPAauBaTh JIOTUYECKYIO LIEMIOYKY pAacCy)XJIE€HUH C ONOpOM Ha M3yYEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTU U (PU3UYECKUE SBICHMUS;

WCIIOJIB30BaTh TEOPETHUECKHUE 3HAHUS ISl OOBSICHEHHUS OCHOBHBIX MPUHIIMIIOB PAOOTHI H3MEPUTEIh-
HBIX PUOOPOB, TEXHUIECKUX YCTPOICTB U TEXHOJIIOTUIYECKHUX IPOIIECCOB;

WCIIOJIB30BaTh TEOPETHYECKUE 3HAHMS 110 (PM3UKE B TIOBCEIHEBHOW XKHU3HU Ul oOecrieueHus oezomnac
HOCTHU NP OOpalleHnu ¢ MpudopamMH ¥ TEXHUUECKUMHU YCTPONUCTBAMH, Ul COXPAHEHHs 30POBbs U
COOJIIOZICHHS] HOPM SKOJIOTMUECKOTO MOBEACHUSI B OKPYXKAIOIIeH cperne;

MIPUBOAUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00b
SICHEHHE IIPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUI;

aHAJM3UPOBATh M OLIEHUBATH MOCIEACTBUS OBITOBON M MPOU3BOJCTBEHHON JEATEIBHOCTH YEI0BEKa,
CBSI3aHHOM € (PU3MUECKUMHU TIPOIECCAMH, C TO3HMIMN SKOJIOTHMYECKOW Oe30MacHOCTH, MpeACTaB-
JIEHUI O palMOHAIBHOM IPUPONOIOIb30BAaHUM, a TAKXKE PasyMHOM HCIIOJIB30BAHUU JOCTHKECHHUU
HayKH U TEXHOJIOTUH JJIsl JaJIbHEHIIIETO pa3BUTHUS YEJI0BEYECKOrO OOLIECTBa;

MIPUMEHSTh Pa3InYHbIEe CTIOCOOBI paboThl ¢ MHPOpPMaLUel PU3NYECKOTO CO/IepKaHus C UCIIOIb30Ba-
HUEM COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTHI: IPH 3TOM HCIOJIb30BaTh COBPEMEHHbIE HHPOP-
MaI[MOHHbIE TEXHOJOTUU JJIsi TIOMCKA, MepepaboTKW U TPEIbsBICHUS Yy4yeOHOW W Hay4dHO-
MOMYJSPHOW MH(POPMAIMK, CTPYKTYpPUPOBaHMS M WHTEpHpeTaly MHQPOPMAIUH, MOTYYEHHOW M3
Pa3IMYHBIX UCTOUYHUKOB; KPUTUYECKU AHAIU3UPOBAThH MOIYyYaeMyl0 MH(POPMALIUIO U OLIEHUBATh €&
JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHMM, TaK M Ha OCHOBE aHaJlW3a MCTOYHMKA
nH(popMauy;

MIPOSIBIISATH OPraHU3alMOHHBIE U IO3HABATEIbHBIE YMEHHSI CAMOCTOSITEIbHOTO MPHOOPETEHNST HOBBIX
3HaHUI B MpOIECCEe BBIMOJHEHUS MPOEKTHBIX M y4eOHO-UCCIeI0BaTeNIbCKUX palboT; paboTarh
B TPYIIE C BBITOJHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJEH, IIaHUPOBaTh pabdOTy IPyMIbl, paruo-
HaJbHO PACHpPENENATh AEATEIbHOCTh B HECTAHJAPTHBIX CHUTYallUsAX, aJCKBAaTHO OLEHUBAaTh BKJIAJ
Ka)XI0T0 M3 yUYaCTHUKOB I'PYMIIbl B PELIEHHE paccMaTpuBaeMoOn POOIEMBl;

MPOSIBIIATH MOTUBALMIO K Oyaymie npopecCHoHaIbHOM 1eATEeIbHOCTHU M0 CIEIHATBHOCTIM (PU3UKO-
TEXHUYECKOTO TPOQHIIS.

11 kaace

B mporecce nzyuenus kypca ¢pusuku yrimyoiaéHHoro u 6a3oBoro ypoBHs B 11 kiacce yUeHUK HayqHTCS:

AHAJIU3UPOBATh U OOBSICHATD QJICKTPOMArHuTHBIC MNPOLCCChI U ABJICHUA, HCIOJIb3Yyd OCHOBHBIC
IMOJIOKCHUA U 3aKOHBI  3JICKTPOAUWHAMUKU HCHGHH&HLHOﬁ TCOPHUU OTHOCHUTCIBHOCTU (BaKOH
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COXpaHEHMSI AJIEKTPUUECKOro 3apsna, cuia Ammepa, cuia JlopeHia, 3aKOH AJIEKTPOMarHUTHOM
nHAyKnuy, npaBwio Jlenna, cBa3p OJIC caMOMHAYKLUHH B 2JIEMEHTE IEKTPUYECKOM LENU CO
CKOPOCTBIO H3MEHEHHS CHJIBI TOKa; IIOCTYJaThl CHENHAJbHOM TEOPUU OTHOCHUTEIHHOCTHU
OlHIITEHHA);

aHAJM3UPOBATh U OOBSACHATH KBAHTOBBIC NMPOLIECCHI U SBJICHUS, HCIIONb3Ysl MOJOKEHHUS KBAHTOBOM
¢busuku (ypaBHeHue DitHIITEeHHA 11 GoTrodddexTa, IepBbIii U BTOPOH MoCTynarkl bopa, mpuHIHMI
cooTHOIIEHHsT HeomnpenaenéHHocreil [ei3enOepra, 3aKOHBI COXpaHEHHS 3apsIOBOTO M MAacCOBOTO
Yycell ¥ DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH paJHOaKTUBHOIO pacmaja);

ONMUCHIBaTh  (U3MUECKHE IMPOLECChl U ABIEHUS, HUCIONb3Yys  BEIUYMHBI:  HANPsSKEHHOCTH
NIEKTPUYECKOTO  MOJs, IOTEHLMAN 3JIEKTPOCTAaTUYECKOTO IOJIs, PAa3sHOCTh  IOTEHIIMAJIOB,
AIIEKTPOJBMKYINAS CUJIa, HMHAYKUMS MAarHUTHOTO TIOJISI, MAarHUTHBIA TOTOK, cujia AmIiepa,
WHAYKTUBHOCTB, HJICKTPOJABIKYINAS CHJIa CAMOMHIYKIIMH, SHEPTHsl MArHUTHOTO TMOJsI MPOBOAHUKA
C TOKOM, PEJIATUBUCTCKHI UMITYNbC, MOJIHASL SHEPTHsl, YHEPT s TOKOSI CBOOOTHOMN YaCTHIIbI, SHEPTHUS
Y UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsij SApa, SHEPTHUS CBA3H A1pa;

OOBSACHATH OCOOCHHOCTH TPOTEKAaHUS (DU3WYECKUX SBICHUI: SIEKTPOMAarHUTHAS WHIYKIUS,
CaMOUHJIYKIUSI, PE30HAHC, MHTepEepeHLrs BOJH, AUdpakius, TUCHEpCHs, MOJHOE BHYTPEHHEE
orpaxkenue, (oroanekrpudeckuii dpdexr (poroadderr), ampda- m Oera-pacmansl sgep, ramma-
u3NydeHue saep; Gpuznyeckue MPUHIIMIBI CIIEKTPaIbHOTO aHaIM3a U paboThI J1a3epa;

OTIpe/IeTATh HANPaBJIEHUE UHAYKIIMM MAarHUTHOTO TOJIsI IPOBOHUKA C TOKOM, CHIIBI AMIIEpa U CUJIBI
JlopeHa;

CTPOUTH H300pa)keHHe, CO37aBaeMOe€ IUIOCKUM 3€pKalioM, TOHKOW JMH30#, M pacCUUTHIBATH €ro
XapaKTePUCTUKH;

MPUMEHSITh OCHOBOIOJIArarollie ACTPOHOMHUYECKHE TIOHATHS, TEOPUHM W 3aKOHBI Ui aHaJIn3a
1 OObsICHEHHUST (PU3UYECKUX TIPOIECCOB, MPOUCXOAAIIUX B 3BE3/MAX, B 3BE3AHBIX CHCTEMAX,
B MEKTaJIaKTUYECKOM Cpefie; ABUKEHUSI HeOSCHBIX TeJ, 9BOJIIOLNU 3BE31 U BeenenHoi;

MPOBOANTH HCCIIEOBAaHME 3aBUCHMOCTEH (M3UYECKUX BEJIWYHH C MCIIOJB30BAHUEM MPSIMBIX
U3MEPEeHUil: NpH H3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3ynbTaThl MOTYYEHHOU
3aBHCUMOCTH (U3MYECKHX BEIUYMH B BUJAE TPAPHUKOB C y4ETOM aOCOIIOTHBIX TMOTPEIIHOCTEH
U3MEpEeHuil, IenaTh BBIBO/BI 110 pe3yibTaraM HCCeJOBaHus;

MIPOBOAMTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMUYMH; IPU ITOM BBIOMpATh ONTHUMAIbHBIN METON
W3MEpEHUs, OICHWBAaTh a0CONIIOTHBIE W OTHOCHTENbHBIE TIOTPEIIHOCTA NPSIMBIX M KOCBEHHBIX
U3MEPEHUN;

MIPOBOAMTD OIBITHI IO MPOBEPKE MPEAIOKEHHOW TMIIOTE3bl: IIAHUPOBATh SKCIEPUMEHT, COOMpaTh
OKCTIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3WPOBATh IIOJNYYCHHBIE PE3YJbTaThl U JEJaTh BBIBOJ
0 CTaryce NpeAsIoKEHHON TMIIOTEe3bl;

OIMCBIBATh METO/IbI MTOJyYEHHsI HAyUYHBIX ACTPOHOMUYECKUX 3HAHWM;

coOmoaTh MpaBmiia 0€30IaCHOTO TpyAa MpU IPOBEACHUU HCCIEIOBAaHUNH B paMKax y4eOHOro
HKCMEPUMEHTa,  MPaKTHUKyMa ¥ y4eOHO-HCCIeOBATENIbCKOW M NMPOEKTHOW  JEATENbHOCTU
C MCTIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiath pacu€THBIE 3a/lauydl C SBHO 33JaHHOM M HESIBHO 3aJaHHON (U3MYEecKOll Mojenbpro: Ha
OCHOBAHMHU aHaJM3a yCJIOBUS BBIOMpaTh (pU3MUECKHE MOJENH, OTBedaroliue TpeOOBaHUSAM 3aJlauH,
MPUMEHSATh  (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ IOCTYJaThl (HU3UYECKUX TEOpUH TIpH
UCIOJIb30BAaHUM MAaTeMaTHMYECKUX METOJOB DPELICHMs 3a/ady, MPOBOAUTH PacuéThl HA OCHOBaHUU
UMEIOIINXCS TAHHBIX, aHAJM3UPOBATh PE3yIbTaThl M KOPPEKTHPOBAaTh METOBI PEIICHHS C YIETOM
MOJTyYEHHBIX Pe3yJIbTaToB;

pemarb KauecTBEHHBIE 3aJa4u, TpeOyIonre MPUMEHEHUST 3HaHUH W3 Pa3HBIX Pa3/ieloB MIKOJEHOTO
Kypca (U3MKH, a TAKKe MHTETPAIlH 3HAHWUN U3 JAPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA:
BBICTpaMBaTh  JIOTMUECKYIO LIEMOYKY PpAacCy)KIEHHH C Omopod Ha HM3Y4YCHHbIE  3aKOHBI,
3aKOHOMEPHOCTH U (PU3NIECKHE SBICHUS;

UCIIONb30BaTh TEOPETUYECKHUE 3HAHMUSI [ OOBSCHEHHS OCHOBHBIX IPHUHIMIIOB  padOTHI
M3MEPUTENBHBIX MPHUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTUYECKHX IPOLIECCOB;

MPUBOIUTH NPUMEPHI BKJIA/Ja POCCUHCKUX M 3apyOeKHBIX yUEHBIX-(DU3MKOB B Pa3BUTHE HAyKH, B
00BbSCHEHHE MPOIIECCOB OKPYKAIOIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;
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aHaJII/I3I/IpOBaTI: 1 OLICHHUBATH ITOCJIICACTBUSA 6]:1TOBOI>1 nu HpOPI3BOZ[CTBCHHOI>'I ACATCIIBbHOCTHU YCIOBCKA,
CBSI3aHHOM ¢ (PU3UYECKUMH TPOIIECCAaMU, C MO3UITUN IKOJIOTHIECKONW O€30MaCHOCTH, MPEACTABICHUM
OpaL[I/IOHaJIBHOM HpI/IpOILOHOJII:30BaHI/II/I, a TaKXKe paSYMHOM HCIIOJIb30BAHUN I[OCTI/I)KCHI/Iﬁ HayKI/I
Y TEXHOJIOTUH ISl TalIbHEHIIIEr0 Pa3BUTHSI YEJIOBEUECKOTO 00IIECTBa;

MIPUMEHSATD pasIuuHbBIe  CIOCOOBI  paboThl ¢ MHGOpPMAMEH (PU3UUECKOTO  COJCPIKAHMS
C UCIIOJIB30BAHUEM COBpeMCHHBIX I/IH(l)OpMaI_[I/IOHHbIX TGXHOHOFHﬁZ HpI/I 3TOM HCIIOJb30BaATh
COBpEeMEHHBIC HMH(POPMAIIMOHHBIC TEXHOJIOTHH JIJIsl TTIOMCKA, MepepaboTKU U NMPEAbSIBICHHUS YUeOHOM
Y HAyYHO-TIOMYJIAPHOH  WMHGOpPMALMU, CTPYKTYpPUPOBAHHS M MHTEPIpETAlMH  MH(POPMAIHIH,
MOJIYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYCCKH AaHAIM3UPOBATH MOJyYaeMYyH HHGOPMAIIHIO
Y OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK W Ha OCHOBE aHalM3a
HMCTOYHHKA HHPOPMAITUH;

HpOHBHHTB OpI‘aHI/ISaHI/IOHHBIG U ITO3HABATCJIBHBIC YMGHI/ISI CaMOCTOSATCIIBHOT'O HpHOGpeTeHHH HOBBIX
3HAaHUN B MPOILIECCE BBIMOJHECHUS MPOEKTHBIX M Y4eOHO-HCCIEA0BATEIbCKUX padboT; padorarh
B IpyNIE C UCHOJIHEHUEM pa3JIMYHBIX COLMAIbHBIX pPOJEH, IUIAHUPOBaTh pabOTy TIpYIIIbI,
paIMOHATIbHO pACIIpENeNsITh JESATEIbHOCTh B HECTAHIAPTHBIX CHUTYallUAX, aJeKBAaTHO OLIEHUBATh
BKJIAJ] KQKJIOTO U3 YYaCTHUKOB T'PYIIIIbI B PEIICHUE PACCMaTpUBAEMOI POOIEMBbIL;

MIPOSIBIIATE MOTUBAIIMIO K Oyymiei nmpodeccnoHaabHOM AATEIBHOCTH 10 CIIEIUAIBHOCTIM (prU3HKO-
TEXHUYECKOI'O npodus.



COILEPKAHUE YYEBHOI'O IPEIMETA «®U3UKA»

10 kaace

ba3oBblil ypoBeHb (2 daca)

VrinyOneHHbii ypoBeHs (5 4acoB)

Tema 1. ®usnka U METO/IbI HAYYHOTO MMO3HAHMS (2 Jaca)

Tema 1. ®usnka U METOIbI HAYYHOTO MO3HAHKS (6 YacoB)

dusnka — Hayka o npupoze. Haydunbie MeTO/ b TO3HAHUS OKPYKAIOIIETO MH-
pa. Pomb skcriepuMenTa u TeopHuH B IpOIIecce NO3HAHUS IIPUPOIBI. DKCIIe-PH-
MeHT B ¢pu3uke. MonenupoBanue (pu3nyecKux sSBICHUH U IPOIIECCOB.
Hayunsie runotessl. @u3ndeckne 3aK0HbI U TeOpUH. | paHuUIb TPUMEHUMO-
cTu (pu3ndeckux 3akoHoB. [IpuHnun coorBeTcTBHs. Ponb 1 MecTo pU3MKHU B
(bOopMHPOBaHNY COBPEMEHHOIN HAy4YHOW KapTHHBI MUPa, B TPAKTUIECKON JIesi-
TE€IBbHOCTH JIIOJIEH.

JlemoHcTpanuu 1. AHanorosble U IU(POBBIC H3MEPUTETbHBIE IPHOOPHI, KOM-
IBIOTEPHBIC TaTYUKU

Dusnka — (yHIaMeHTanbHas Hayka o mpupoje. Hayunslili MeTo mo3Ha- Hus
U METObI UCCIIEIOBAHUS (PU3UUECKUX SBJICHUI. DKCIIEPUMEHT U TEOPUSIB
[Ipoliecce Mo3HaHus npupoibl. HabmroieHne u 3KCepuMeHT B (PU3HKE.
Cnocobwi uzmepernuss pusuueckux eiudur (aHan02o08vie u Yyugdhposvle usme-
pumenvHuie npubopsvl, KOMnbIOMepPHbIE OamuuKossle cucmemvl). [loepeuiro-
cmu uzmeperull huzuuecKux eeruduH (AOCOIIOMHAL U OMHOCUMETbHASL).
MonenupoBanue GU3NICCKUX SIBICHUHN H MPOLIECCOB (MaTepHaabHAs TOUKA,
AOCOJIIOTHO TBEPIOE TEJIO0, UICATbHAS KUIAKOCTh, U/I€ATbHBIN T'a3, TOUYCUHBIN
Bapsin). [unoresa. Gusnueckuii 3aK0H, TPAHUIIBI €r0 TPUMEHUMOCTH. PU3u-
yeckas Teopusi. Poib u MecTo pu3uky B GOpMUPOBAHUH COBPEMEHHOW Hayd-
HOM KapTUHBI MUPA, B TPAKTHUECKOHN JEITEIbHOCTH JIIOICH.
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul, NPaAKMuKym
1.  Hsmepenue cunvl moka u HanpsajiceHuss 8 yenu NOCMosIHHO20 MoKd

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETILHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposotui nabopamopueii no guzuxe. Ipumepwvt uz-

Mepe-HUsL Qu3UYeCcKUX 8eIUUH NPU NOMOWU KOMIbIOMEPHLIX OaMYUKO8.

Tema 2. Mexanuka (18 yacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 gacoB)
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Mexanndeckoe IBHKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBH)KECHMSL.
Cucrema orcuéra. Tpaekropus.

[ lepemeriene, CKOPOCTh (CpeaHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKO-
[pEeHNE MaTepUaAIbHONW TOUKH, UX MPOEKIIUU HA OCH CUCTEMbI KoopauHar. Cio-
PKEHUE IIEpEMELICHUN U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPsIMOJIMHEIHOE BMkeHue. [ paduku 3a-
BHCHUMOCTH KOOPANHAT, CKOPOCTH, YCKOPEHHS, ITyTH U MIEPEMELLIEHUS MaTe- PU-
QIIbHOW TOYKU OT BPEMEHH.

CBoOOHOE TaieHHe. Y CKOpeHHe CBOOOHOTO MaICHHUS.

KpuBonuneliHoe nBrxeHue. [[BrkeHne MaTepruaibHON TOUYKHU 110 OKPYKHO-
CTHU C MMOCTOSHHOM MO MOJIYJIIO0 CKOPOCTBIO. YTJI0Bask CKOPOCTb, JIMHEHHAS
ckopocTb. [lepron u yactora oOpamienus. LleHTpocTpemMuTensHoe ycKope-

Mexanuueckoe JBHKeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JIBHXKEHUS.
Cucrema oTcyéra.

[ Ipsimas u obpamuas 3a0a4u MexaHuKku.

Paouyc-6ekmop mMamepuanbHol modKu, e20 NpoeKyuu Ha OCU CUCMeMbl KO-
opounam. TpaekTopus.

[lepemernienue, CKOPOCTh (CPEeaHsISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M yCKO-
[peHIEe MaTepHaIbHONW TOUKH, UX TMPOEKIIMH Ha OCU CUCTeMbl koopauHaT. Cio-
PKEHUE IIEPEMELLEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEIHOE IBUXKEHHE. 3aBUCH-
MOCTb KOOPJMHAT, CKOPOCTH, YCKOPEHHUS W IMyTH MaTepUalbHONM TOUKH OT
BPEMEHHU U UX TPAPUKH.

CBoOoHOE majzieHue. YCKOpeHue CBOOOIHOTO mMmajeHus. /[guoicenue mena,

Hue. Texnuueckue ycmpoﬁcmea U npakmu4deckoe npumerHerue. CiniaoMeTp,

OpouLenHo20 noo yenom K 20pU30Hmy. 3aeucumocms KOOPOUHAM, CKOPOCMU
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IBUKEHHE CHAPSIIOB, LIETIHBIE U PEMEHHBIE MTepeIayu.
/lemoncmpayuu
1. MOI[GJIB CUCTEMBI OTC‘-IéTa, HWIUTIOCTpAalud KHHEMATUYCCKUX XapaK-
TEPU-CTUK JIBUKCHHUSI.
2. IlpeoOpa3oBanue ABMKEHUH C UCIIOIB30BAHUEM MTPOCTHIX MEXaHNU3MOB.
3. [lagenue Ten B BO3yXe U B pa3pesKeHHOM IIPOCTPAHCTBE.
4. Habnronenue nBruxeHus Tena, OpOIICHHOTO MO/ YIIIOM K TOPU30HTY U
rO-pU30HTAIBHO.
5. U3mepenue yckopeHust CBOOOHOTO MaICHHUS.
6. HampaBiieHue cCKopoCTH TIPH JBUKCHHUH IO OKPYKHOCTH.
Yuenuueckuii skcnepumenm, naéopamopuvie pabomol’

1.  M3yueHue HEpaBHOMEPHOTO JIBUKEHUS C LIEIIBIO ONPEECIICHNS MI'HO-
BEH-HON CKOPOCTH.
2.  HccnemoBaHue COOTHOIICHUSI MEXKAY Iy TSIMH, TPOIIEHHBIMU TEJIOM

3a [ocse/10BaTeIbHbIE PABHbIE IPOMEKYTKH BPEMEHU IIPU PaBHOYCKOPEH-
HOM/IBH)KEHUU C HAYAJIbHOM CKOPOCTbHIO, PaBHOM HYJIIO.

3. M3yueHue ABMKEHMS IapUKa B BA3KOW KUKOCTH.

4. 3yueHue IBUKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO.

U YCKOpeHUss MamepuaibHOU moyKy om gpemeru u ux epaguxu. KpuonmHen-
HOE NBMKEHUE. J[BH)KEHNE MaTepUaibHOKW TOYKH IO OKPYKHOCTH. YTJI0Bas U JIU-
HeliHas ckopocTb. [lepuoa u yactora oOpamenus. LleHTpocTpe-murtensHoe
(HOpMaJIbHOE), KacaTelIbHOE (TaHI'CHIIMAIBHOE) U ITOJIHOE YCKOPE-HUE MaTePH-
QIIbHOM TOUKH.

Texnuueckue ycmpoucmea u mexHoio2uyecKue npoyeccyl: CIu0MeTp, IBU-
PKEHHE CHapsAIOB, IEMHbIE, LIecTepéHYaTble U pPeMEHHbIE Iepelayd, CKo-
pocmuvie 1ugpmeo.

Vlemoncmpayuu

Mosenb CUCTeMbI 0TCUETa, MILTFOCTPAIMS KHHEMAaTHUECKUX XapaKTePUCTUK
TBUKCHHUSI.

Cnocobvl uccne0o8anus 08UNCEHU.

nntocmpayus npedenvHo2o nepexood u uzmepeHue MeHO8eHHOU CKOPOCU.
[IpeoOpazoBanue NBMXKEHUH C UCTIOIB30BAHIEM MEXaHU3MOB.

[lageHue Ten B BO3IyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne nmxenus Tena, OpoIIeHHOro MO/ YTIIOM K TOPU30HTY U TOpH-
3OHTAIBHO.

Hanpagienne CKOpOCTH MPH ABMKEHUH IO OKPY>KHOCTH.

/ [peobpazosanue y210601i CKOpocmu 8 pedyKmope.

Cpasnenue nymetl, mpaexmopuil, CKOpocmeu 08UICEHUSL 0OHO20 U MO20 Hce
mena 6 pasuvix cucmemax omc4éma.

Yuenuueckuii 3xcnepumenm, nadbopamopmusvie pavomot, npakmuxkym zyue-
HUE HEPAaBHOMEPHOTO JABIDKEHHSI C IIEIIBI0 ONpeIeTICHUsT MTHOBEHHOWCKOPO-
CTH.

3 mepenue yckopeHus npu NPpSAMOIUHEUHOM PABHOYCKOPEHHOM OBUNCEHUU
10 HAKJIOHHOU NIOCKOCMIU.

Hccnedosanue 3asucumocmu nymu om 8pemeHu npu pasHoyCKOPEeHHOM O8U-
DICeHUU.

I3mepenue yckopenusi c60000H020 NadeHus (PeKOMeHOO08AHO UCNONIb308d-
Hue yugposoti 1abopamopuis).

3ydeHue IBMKEHUS Tella, OpOIIEHHOTO TOPH3OHTANBHO. [Iposepka euno-
mesvl 0 NPAMOU NPONOPYUOHATILHOU 3ABUCUMOCIU MeNCOY OANbHOCMbIO NO-

1éma 1 Ha4aabHOU CKOpocnbio meid.

2 3pecb U fanee NPUBOAMUTCA PACLUMPEHHDIN NepedeHb 1abopaTopHbIX PaboT M OMbITOB, U3 KOTOPOTO yYUTEb AeaeT BbIGOP N0 CBOEMY YCMOTPEHMIO € y4ETOoM BblbpaHHoro YMK 1 umetolerocs o6opyaosaHus.
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3yuenue osudiceHus mena no OKPY#CHOCMU ¢ NOCMOSHHOU NO MOOYIO CKO-
pocmuio.

U ccnedosanue 3asucumocmu nepuooa oopaujeHus KOHU4ecKo20 MAasimHUuKa
om e2o napamempos.

2.2 Jlunamuka (7 4yacoB)

2.2 lunamuka (10 gacoB)

[IpuHuun orHocurensHOCTH ['amunes. Ilepssiii 3akoH Herorona. MHepuuans-
HbIC CUCTEMBbI OTCUETA.
Macca Tena. Cuna. Ilpuniun cynepnosuuuu cui. Bropoit 3akon Herotona
JUIsl MaTepuanbHOM TOuku. TpeTuil 3akoH HplOTOHA 1171 MaTepuanbHBIX TO-
YCK.
3akoH BcemMupHoro tarorenus. Cuna Tsbxectd. IlepBasg xocmuueckass CKoO-
[POCTB.
Cuna ynpyrocru. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonapxeHus:, kaueHus1). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIBXKEHUS U cuila TpeHus nokos. Koadduuuent tpe-
Hus. Cuia CONpOTUBIIEHUS IPU JBUYKEHUHU TeJla B )KMJIKOCTHU WJIU Tas3e.
[locTynaTenbHOE U BpalareabHOE ABMKEHHE a0COTIOTHO TBEPAOTO TEa.
MOMEHT CHJIBI OTHOCHTENIBHO OCH BpameHus. [1inedo cumbl. Y ciaoBus paBHO-
BEeCHUs TBEPJIOTO TENA.
Texnuueckue ycmpoucmea u npakmuieckoe npumererue. TOAUITHUKY, IBU-
PKEHME NCKYCCTBEHHBIX CITyTHUKOB.
/lemoncmpayuu
. SIBNeHne nHEpLUY.
. CpaBHEHUE Macc, B3aUMOACHCTBYOIUX TEII.
. Bropoi1 3akon HeroToHa.
. U3mepenue cuil.
. Cro>xeHune cuil.
. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT Jie(hOpMalUu.
. HeBecomocTs. Bec Tena nmpu yCKOPEHHOM MOABEME U IaJECHUU.
. CpaBHEHUE CUJT TPEHUS TIOKOS, KAYeHHSI U CKOJIbXKEHUSI.
. YcioBusl paBHOBECHSI TBEPOTO Tena. Bubl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi

1. U3yuenue aBuxeHus Opycka 1o HaKJIOHHOM MIIOCKOCTH.

2. UccnenoBanue 3aBUCMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B TIPYKUHE

O©OoOoO~NO U~ WN -

[IepBbiii 3akoH Herorona. MHepuuanbHble cuctemsl orcuéra. [IpuHnumn or-
HocuTenbHOCTH [amunes. Heunepyuanvuvie cucmemvl omcuéma (onpeode-
1enue, npumepol).

Macca tena. Cuna. [IpyuHuun cynepno3unuuu cui.

BTopoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH.

Tpetuii 3akoH HploTOHA /17151 MaTepUaJIbHBIX TOUYEK.

3aKOH  BCEMHMPHOTO TATOTEHUS. IKEUBANEHMHOCMb 2PASUMAYUOHHOU
U UHEPMHOU MACCUL.

Cuna TSDKECTH. 3a8ucumocms YCKopeHusi c600600H020 NAOEHUsI OM 8blCOMbl
Hao nogepxHocmvlo niaxemvl U om 2eozpaguueckou wupomsl. /eudicenue
HeOecubix men u ux cnymuuxos. 3axonvl Kennepa. IlepBas xocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, dsuscywezocs ¢ ycko-
peruem.

Cuina tpennsi. Cyxoe TpeHue. Cuiia TpeHHUsS! CKOJIBKEHUS U CUjla TPEHUS 1o-
kosi. Koappumument tpenus. Cuna CONpOTHUBICHMS NPHU ABMKEHHM Teja B
PKUIKOCTU WM Ta3e, eé 3asuUcumocms Om CKOPOCHMU OMHOCUMENbHO20 08U-
el

/[asnenue. ['uopocmamuyeckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u mexHoI02UYecKue npoyeccuvl: TMOIUIMITHUKY,
IIBI)KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

/lemoncmpayuu

Habnooenue 0sudicenus men 8 UHEPYUATbHBIX U HeUHEPYUATbHBIX CUCe-MaX
omcuéma.

/ Ipunyun omnocumenbHoCmu.

Kauenue 06yx yunuHOpo8 unu wiapos pasHou Maccvl ¢ 0OUHAKOBLIM YCKO-
peHuem omHocumenbHo HeUHEPYUAIbHOU CUCEMbL OMCYEMA.

Cpasnenue pasHooeticmeyrowell NPUIONCEHHbIX K Meny CUlL ¢ npousseoe-

HUEM MACCbl mejld Ha e20 YCKOpeHUe 6 uHepb;I/laﬂbHOZZ cucmeme omcyéema.
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1 pe3MHOBOM o0pasiie, OT uX AehOopMaIIHH.
3. MccrienoBanue yclIoOBU paBHOBECHS TBEPIOTO TEIa, UMEIOMIETO OCh Bpa-IIie-
HUS.

[Pasencmeo cui, B03HUKarowux 6 pe3yiibmame g3aumooeticmaust mell. smepenue
lmacc no ezaumooericmsuro.

Hegecomocmeo.

Bec Tena nmpu yCKOPEHHOM MOIBEME U M1 ICHUU.

[ [enmpobedrcHble MexaHUu3Mbl.

CpaBHEHUE CHJI TPEHUS TIOKOSI, KAUSHUS U CKOJIbKCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomot, npakmuxym Visme-
[peHME PAaBHOICHCTBYIOIIEH CHII ITPH IBUKEHUU OpyCcKa M0 HaKJIOHHOUIIIIOCKO-
CTH.

/Ipogepka cunome3swvl 0 HE3ABUCUMOCTIU BPEMEHU 0BUICEHUs OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOAHUE ON €20 MACCHL.
MccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHEH
[PE3MHOBOM 00paslie, oT ux JaehopMaluu.

3yuenue osudiceHus cucmemvl mei, C8A3aHHbIX HUMbIO, NePEeKUHYmou ye-pe3
né2Kuti O10K.

I3mepenue Kodppuyuenma mpenusi no eeauduHe y2i08020 Kodpouyu-
enma sasucumocmu Fpp(N).

[l ccnedosanue 0sudicenus OpycKa no HaKIOHHOU NJIOCKOCMU C NePpeMeHHbIM
Koahpuyuenmom mpenus.

U3yuenue 0sudcenus 2py3a Ha 8any ¢ mpeHueMm.

2.3 Cratuka TBepjoro tena (5 gacos)

AOcomoTHO TBEpHmoe Teno. IlocTtymarenbHoe W BpamaTreabHOE JABUKCHUE
TBEpAOro Tena. MOMEHT CUiIbl OTHOCUTENIBHO OCH BpamieHus. 1lnedo cuisl.
CrnoxeHue cuil, IPUJIOKEHHBIX K TBEpAoMy Teny. LleHTp Tskectu Tena.
YcioBust paBHOBecHsi TBEPJOro Tena. Y CTOWUYMBOE, HEyCcTOunBOe, Oe3pas-
ITUYHOE paBHOBECHE.

Texnuueckue ycmpoticmea u mexHOJIO2UYeCKUe npoyeccyl. KPOHIITEHH,
CTPOMUTENbHBIN KpaH, peméryaTble KOHCTPYKLHUU.

/lemoncmpayuu

Y cnoBus paBHOBecus. Buasl paBHOBeECHS.

Yuenuueckuit a3xcnepumenm, nadbopamopusvie paoomot, npakmuxym Viccne-
TOBaHME yCJIOBUI paBHOBECHS TBEPAOIO TeJA, UMEIOIIEr0 OCh Bpa-IEHUS.
KoHCcTpynpoBaHue KpPOHIITENHOB U PACYET CHII YIPYTOCTH.
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3ydeHne yCTOMIMBOCTH TBEPIOTO TEJa, MMEIOIIETO TJI0IA b OTIOPHI.

2.3 3aKOHBI COXpaHEHHS B MeXaHHKe (6 4acoB)

2.4 3akoHbl coxpaHeHus B mexanuke (10 gacoB)

lIMITyJ1bC MaTepUaNIbHON TOUKH (T€a), CUCTEMbI MaTEpHAIIbHBIX TOUEK. M-
[1yJIbC CHJIBI M U3MEHEHHUE UMITYJIbCa Tella.
3aKOH COXpaHEHMs UMITyJibca. PeakTHBHOE IBUKEHUE.
Pabora cribl. MOIIHOCTE CHJIBI.
KuneTtnueckasi SHEprHsi MaTepUAIbHON TOUKU. Teopema 00 M3MEHEHUH KU -
HETUYECKOU PHEPIUH.
[TorennuansHas sHeprus. [loTeHnuanbHas sHeprus yrnpyro 1eopMHUpOBaH-HON
pyxunbl. [loreHnmanbHas sHeprus Tena BOiIM3M nosepxHoctu 3emiu. [loren-
[[MaJIbHBIC 1 HEMOTEHIHATIbHBIE CHIIBI. CBSI3b Pa0OThI HEMOTEHIIUATb-HBIX CHJI C
M3MEHEHUEM MEXaHWYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH CO- XpaHEHMs MeXa-
HUYECKOW SHEPIHH.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoticmeéa u npakmuieckoe npumereHue. BOIOMET, KOIEp,
[IPY>XKUHHBIN [TUCTOJET, ABM)KEHNUE PAKET.
Vlemoncmpayuu
1. 3akoH coxpaHeHUs UMITYJIbCA.
2. PeakTHBHOE IBUKCHUE.
3. Ilepexon NOTEHIMATIBHOM SHEPTHH B KHHETUYECKYIO U 00paTHO.
Yuenuueckuit skcnepumenm, nabopamopnuvie padomut
1.  U3yueHue abCOIIOTHO HEYNIPYTOro yAapa c MOMOUIBIO ABYX OJHHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnemoBaHue CBSI3U paOOTHI CHIIBI C U3MEHEHHEM MEXaHUYECKON
JHEP-THH TeJla Ha IPUMEPE PaCTSHKEHUs pE3UHOBOTO KIyTa.

MIMITyieC MaTepUAIBHOM TOUYKH, CUCTEMBI MATEPUAJIbHBIX TOYEK. [[enmp
lmacc cucmembl mamepuanvhvix mouek. Teopema o osudicenuu yenmpa
macc.

IMITyJIBC CHJIBI M U3MEHEHHME UMITYJIbCA TEJIa. 3aKOH COXPAHEHUS] UM-
[1yJ1bCa.

PeakTHBHOE IBUKEHUE.

IMomenm umnynoca mamepuanvrot moyuku. [Ipeocmaeénenue o coxpanenuu
MOMEHMA UMNYIbCA 8 YEHMPATbHBIX NOJIAX.

PaGoTa critbl Ha MaJIOM U Ha KOHEYHOM TepeMerieHu. [ paguueckoe
npeocmaenenue pabomoi cuvl. MOIHOCTb CUIIBI.

Knunetnueckas sHeprust MaTepuaibHONU TOUKH. Teopema 006 n3MEeHEeHUUKHHE-
TUYECKOW SHEPTUM MATEPUATIbHOM TOYKH.

[loTeH1ManbHbIC U HEIIOTEHUUANIBHBIE CWIIbL. [lomenyuanvruasn snepeus. 1lo-
menyuanvras sHepaus ynpy2o oegopmuposannou npyscunsl. Ilomen- yu-
anvHas dHepeus mena 8 00HOPOOHOM 2pasumayuonnom noue. [lomenyu-ano-
Has SHepeus mena 6 2pasumayuoHHOM Nojie 0OHOPOOHO20 wapa (6Hympu u
eHe wapa). Bmopas kocmuyeckas ckopocms. Tpemwvs Kocmuie-cKas cKko-
pocmb.

CBs13b paOOTHI HEMOTEHIIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYEeCKOU dHep-
MY CUCTEMBI TeN. 3aKOH COXPaHEHUSI MEXaHUYECKOW dHEPTUH. Ynpy-cue u
Heynpyaue cmoKHO8EHUS.

Ypasnenue Bepnynnu 0113 udeanvHoul HcuoKocmu Kaxk cieocmesue 3aKkoHaco-
XpaHeHUs MeXAHUYECKoU IHepUl.

Texnuueckue ycmpoucmea u mexHolocudeckue npoyeccvl: NBUKEHUE pa-
KeT, BOJOMET, KONEP, MPYKUHHBIA MHUCTONET, 2UPOCKON, hucypHoe Kama-
HUe Ha KOHbKAX.

Vlemoncmpayuu

3aKOH COXpaHEHUs MMIyJbca. PeakTuBHOE ABMXKEHUE. M3mepenue mouy-
HOCMU CUTTDL.

/3 menenue sHepeuu mena npu cogepuleHul pabomeoi.

B3anMHbIE NpeBpaleHnss KUHETHYECKOW M MOTEHIHAIBHON dHEPrui Mpu
NEMCTBUM Ha TEJIO CHJIBI TSDKECTH M cuilbl ynpyroctu. CoxpaneHue sHep-
euu npu c600600HOM NAOEHUU.
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Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, npaKMUKym
1. U3mepenue umnynbca meia no mopmo3HOMY NYNiu.
2. Usmepenue cunvl mseu, cKopocmu MoOenu 31eKmpomoouis u MOWHO-
Cmu cuibl mazu.
3. CpasHeHue usmeHeHUus UMRYIbCA meid ¢ UMNYIbCOM CUTbL.
4. Hccnedosanue coXpaneHuss UMnYyibca npu ynpyeom 63aumo0eicmauu.
5. Usmepenue Kunemuueckou sHepeul meida no mopmo3HoMy nymu.
6. CpasHnenue usmeHeHUs NOMEHYUANbHOU IHEPSUU NPYICUHBL C pAOOMOL
CUbL MPeHUs.
7. Onpeoenenue pabomvi cuibl MpeHUsi NPU O8UNCEHUU Meld NO HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekyssipHast hpusuka u TepMoanHaMuka (24 gaca)

Tema 3. MonekyssipHast ¢pusuka u TepmoanHamuka (49 gacos)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# TeopuH (9 yacoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopuu (15 gacon)

(OCHOBHBIE TTOJIOXKEHUSA MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBuxkeHue. uddysusa. Xapakrep ABUKEHUS U
B3aMMOJCHCTBUSA 4aCTHIL] BeliecTsa. Moienn CTpOeHus ra3oB, )KUIKOCTEH U
TBEP/IBIX T€ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX MOJIEIEH.
Macca u pasmeps! Mostekyi1. Konndectso BemectBa. [loctossHHas ABoraapo.
TeruioBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana reMmneparyp
[lenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH UI€ANBbHOrO0 ra3a. AOCOIIOTHAs TeMIlepaTypa Kak Me-
[pa cCpelHel KNHETUYECKOM SHEPTUH TETUIOBOIO JBUKEHUS YaCTHI] rasa.
[IIxana remnepatyp KenbBuna. ['azoBble 3akoHBI. Y paBHeHHEe MeHnpene-
eBa—Kuaneipona. 3akon Jlanerona. M3ompoiieccsl B uaeaibHOM rase ¢ mo-
CTOSTHHBIM KOJIMYECTBOM BelllecTBa. I paduueckoe npeacTaBieHne H30mpo-
[1eCCOB: U30TE€pPMa, U30X0pa, n300apa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue. TEPMOMETp, 6apo-

MeTp.
/lemoncmpayuu
1. OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIlecTBa, (GOTO-

rpadMUMOJIEKyJT OPTaHHYECKIX COSTMHEHUM.
2. OnbITh N0 U Y3UH KUAKOCTEH U ra3oB.
3. Mojieis OpOyHOBCKOTO JABHKCHUS.

4. Mopens omnbita LllTepHa.

(OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIApHO-KHHeTHu4Yeckoi Teopun (MKT), nux
onbITHOE 00ocHOBaHue. [{uddysusa. bpoyHoBckoe aBmkeHne. Xapakrep
NIBM>KEHUS M B3AMMOJICHCTBUS YaCTHUIL BEIIECTBA. MoJiesn CTpOEHHUS T'a30B,
PKUIKOCTEH U TBEP/BIX TN U OOBSICHEHHUE CBOICTB BEILIECTBA HA OCHOBE
bTUX MoJeneil. Macca u pa3mepsl MoJiekya (aTomoB). KonudecTBo Berie-
ctBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. TemmepaTypa u criocoOsl e€ usmepenus. [kamna
remnepatryp Llenbcus.

Mopens naeansHoro raza B MKT: gacTuilel raza ABUKYTCS XaOTUYECKUH

HE B3aMMOJIEUCTBYIOT APYT C APYTOM.

["a30BbIC 3aKOHBI. Y paBHeHUE MeHnneneeBa—Knanelpona.

|AOcomoTHas Temneparypa (mkana remnepatyp KenpBuna). 3akon [lanb-
TOHA.

M30mpornecchl B U1€aIbHOM Ia3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacTaBiIeHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U30-
Oapa.

CBA3b MEK]y TaBJICHUEM U CPEIHEN KUHETUYECKOW SHEPTUel MOCTyIa-Telb-
HOT'O TEIJIOBOTO JIBMXKEHHS MOJIEKYJT UCAIBHOTO ra3a (OCHOBHOE YpaBHEHHE
MKT unneanbHoro raza).

Cés13b aOCOOMHOU MmeMnepamypbl MepMOOUHAMULECKOU CUCTIEMbL CO CpeO-Hell

KuHemuueckoll aHepeueﬁ nocmynamejlibHo2o nenjioeoco osudicenus eé
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S. OnbIThI, JOKa3bIBAIOUIME CYIIECTBOBAHNE MEKMOJIEKYJIIPHOTO
B3aUMO-JICUCTBHUS.
6. Mozenb, WUTIOCTpUpPYIOLIas IPUPOAY JaBJIECHUS ra3a Ha CTEHKU COCy/a.
7. OnbIThI, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UJI€AIbHOIO I'a3a,
U30-TIPOLIECCHI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomut

1. Omnpenenenne Macchl BO3/yXa B KJIACCHON KOMHAaTe Ha OCHOBE M3Me-
peHniio0bEMa KOMHATBI, AABJICHUS U TEMIIEpaTyphl BO3yXa B HEl.
2. HccnenoBanue 3aBUCUMOCTH MEX/y lTapaMETPAMU COCTOSTHUS pas3-

PEKCH-HOI'O Ira3a.

yacmuy.

Texnuueckue ycmpouicmea u mexHoaio2uiecKue npoyeccvl: TepMOMeETp, 0a-
[POMETD, noIyUeHUe HAHOMAMEPUATLO8.

Ulemoncmpayuu

Mopenu TBUKEHUS YaCTUIL BEIIECTBA.

Moiesib OpOYHOBCKOTO JIBUYKCHUSI.

B1OeoponuK ¢ 3anuchbio peaibHo20 OPOYHOBCKO20 OBUNCEHUS.

uddysus xuaKocTei.

Mopaens onbita LlTepHa.

[TpuTsHKeHUE MOJICKYIL.

Mosenu KpUCTAIUTMYECKUX PEIIETOK.

HabmroneHne u ccie10BaHue H30IMPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuoie pabomut, npakmuxym Hcce-
Dosanue npoyecca ycmaHo8IeHUus Menio8o2o pasHo8ecUsl Npu men-i1000MeHe
lvedrcoy eopsueli u X0100HOU 80001

U3yuenue uzomepmuyecko2o npoyecca (PeKoOMeHO08AHO UCNONb308AHUE
yughposoti 1abopamopuu).

U 3yuenue uzoxoprnoeo npoyecca. M3yuenue uzobapnoeo npoyecca.

/Iposepka ypasHerus cOCMOosHUL.

3.2 OcHoBBI TepMouHaMUKH (10 gacoB)

3.2 OcHoBbI TepMoauHamMuKH (20 yacoB)

TepmonnHamu4deckas cuctemMa. BHyTpeHHsIS SJHEprus TEpMOJUHAMAYECKON
CHCTEMBI U crtocoOb! €€ n3MeHeHus. KonuuecTBo TemnoTsl U pabora. BuyT-
[PEHHSISI DHEPIUsl OJTHOATOMHOTO MIEAJIBHOTO ra3a. Buabl Temonepenaydn:
TEILIONPOBOJHOCTD, KOHBEKIIM, U3JIyYeHUE. Y IelIbHAs TEINIOEMKOCTD Be-
mectBa. Koam4ecTBo TEIIOTHI TP TEILIONEpeaaye.

[Tonsatue 06 agnabarHom mporecce. [lepBblit 3akoH TepMoauHamMukH. [lpu-
MeHeHue MepBOro 3aKOHa TePMOJMHAMUKH K H3ompoueccam. ['papudeckas
MHTepIpeTanys padoThl rasa.

BTopoii 3akoH TepmouHaMuKku. HeoOpaTUMOCTE TIPOIIeCCOB B IPUPO/IE.
TeroBbie MamuHbl. [IpyHIMIBL AeHCTBUS TEIUIOBBIX MamuH. [Ipeobpaso-
BaHUs dHEepruu B TerioBbiX MamurHax. KITJ[ reroBoit mammuel. [{ukn Kap-
Ho 1 ero KII/I. Dxonoruyeckue npodaeMbl TEIIOAHEPTETHKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. IBUraTellb BHyT-
[PEHHETO cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIUOHED.

/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue enewnux ycnosuti ons T/ cu-
cmembl. Buewnue u enympennue napamempui. Ilapamempuor 1/] cucmemoi
Kak cpeOHUe 3HaA4YeHUsl 6eTUYUH, ONUCHIBAIOUWUX e€ COCMOsIHUE Ha MUKDO-
CKOnUYEecKoM yposHe.

Hynesoe nauano mepmoounamuxu. Camonpousgonvras penraxcayus T/] cu-
cmembl K menjio8oMy pagHOGECUIO.

Mosenb UaeaabHOro ra3a B TEPMOJUHAMUKE — CHCTEMa YpaBHEHUH: ypaB-
HeHue MenaeneeBa—KiianeiipoHa U BbIpaXKE€HHE JJIsI BHYTPEHHEN SHEPIrUMu.
Y cioBHS MPUMEHUMOCTH 3TOW MOJENN: HU3Kas KOHLEHTpALUsl YacTHI, BbI-
COKHe TemrepaTyphl. BeipaxkeHue Jj1si BHyTpEeHHEH SHEpruM OJTHOATOMHOTO
1eaJIbHOTO Tas3a. Keazucmamuueckue u necma-
muueckue npoyecchwi.

JneMeHTapHas paboTa B TepMoJMHaMUKe. Brrunciaenue paboTsl o rpaduky
rporiecca Ha PV-auarpaMmme.

Termnonepenava kak cnoco0d M3MEHEHUs1 BHyTpeHHEH sHeprun T/ cuctemsr
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1.  l3MecHeHMe BHYTPEHHEH SHEPTHH TeJa TIPU COBEPIICHUN PaOOTHI:
BBUIET MPOOKH U3 OYTHIIKH MO ACUCTBUEM C)KATOTO BO3AyXa, HArPEBaHUE
a(upa BIaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAITNS).
2.  V3MeHeHMe BHYTpPEHHEH SHEPTHH (TEeMIIEpaTyphl) TeJa MPH TEIUIo-
nepe-nave.
3. OmnbIT N0 amabaTHOMY PAaCHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM
OT-HHUBOM).
4. Mopnenu napoBoii TypOHHBI, ABUTaTeNsl BHYTPEHHETO CTOPAHUsI, Peak-
TUB-HOT'O JIBUTATEJIsl.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomut

1. I3smMepeHue ynelbHOM TeIIOEMKOCTH.

0e3 coBepiieHus paboTsl. KoHBek1IMs, TEMIONPOBOIHOCTD, U3ilyuyeHue. Ko-
ITMYECTBO TEIUIOTHI. TerIoEMKOCTh Tena. YoenvHasn u monsapuas menio- ém-
Kocmu eewjecmsa. Ypasuenue Maiiepa. Y ienbHasi TEIJI0Ta CTOPaHUS TOM-JU-
Ba. Pacuér konnyectBa TemoTel pu Temionepenaye. [lonsarue 06 agua-
OatHOM mporiecce. [lepBblit 3aKk0H TepMOIMHAMUKUA. BHYTpeHHSs SHEPTHsl.
KonnyecTBo TEIIIOTH U paboTa Kak Mepbl U3MEHEHUs BHyTpeHHe sHeprun T /]
CUCTEMBI.
BTopoii 3aK0H TEpMOJIMHAMUKH 11 PABHOBECHBIX IIPOLIECCOB: Yepe3 3a/1aH-
HOE paBHOBEeCHOE cocTostHUE T/l cucTeMbl MPOXOAUT €UHCTBEHHAS alua-
0ara. AGCOMIOTHAs TeMIieparypa. BTopoii 3ak0H TepMOIMHAMHKH [ HEPaB-
HOBECHBIX [TPOLIECCOB: HEBO3MOYKHO IE€PEaTh TEIIOTY OT 00JIee X0~ JOJHOTO
Tesa k Oosiee Harperomy 0e3 komneHcauuu (Knaysuyc). Heobpatu-mocTth
MPUPOIHBIX TTPOLIECCOB. [IpUHITUTIBI 1ECTBUS TETIOBBIX MAIIIKH.
KII/. Makcumanbaoe 3nauenue KIIJI. [ukn KapHo. Dkonornyeckue ac-
[EKThI UCII0JIb30BAHUSI TEIUIOBBIX JABUTaTeseil. TennoBoe 3arps3HeHne OKpy-
PKAIOIIE CpEbI. Texnuueckue ycmpoti-
Ccmea u mexHoar02uyecKue npoyeccsl: X0JI0ANIbHUK, KOHAULIUOHED, AU3€EIIb-
HBII 1 KapOIOpaTOPHBIN JBUTATENH, NAPO8As MypOUHA, NOy4eHUe C8ePXHU3-
Kux memnepamyp, Vmunu3ayus « meniogvlx» 0mxo008 ¢ UCNOIb308AHUEM
menyio602o Hacoca, ymuausayusi OUOOPSAHUYecKo20 Monauea 0Jis 8vlpa-
OOMKU «Meniosol» u d1ekmpornepeuu. /lemoncmpayuu

1. I3MeHeHue TeMIeparypsl Mpu aanadaTHuecKOM paclIupEeHUH.

2. Bo3ymiHoe OrHHBO.

3. CpaBHeHUE YJENbHBIX TEIIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHHS] BHYTPEHHEN YHEPTHUH.

5. UccnenoBanue aquabatHoro mpoiiecca.

6. Komnwvromepnvie mooenu menniogulx dgueamernell.
Yuenuueckuii 3xkcnepumenm, nabopamopusie padomoi, npaKkmuKkym

1. I3sMepeHue y1enbHOM TeIIOEMKOCTH.

2. Uccnedosanue npoyecca ocmviéanus eeuecmsaa.

3. Uccneoosanue aouabamuozo npoyecca.

4. M3yuenue 63aumocesasu IHepeUuL MeHCMONEKYIAPHO20 83AUMOOeUCM U
1 memnepamypol KUNeHus H#CUOKOCMmel.

3.3 ArperaTHbie cocTostHus BerectBa. Pa3opbie mepexos (5 yacos)

3.3 ArperartHbie cocTosiHus BemecTBa. Pa3oBbie nepexonl (14 yacos)

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenue u kunenue. AGCOMOTHAS U

[TapooOpa3oBanue u KoHAeHcaIs. icriapenue u Kutenue. Y aenbHas
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OTHOCUTEJbHAS BIAXXHOCTh BO3ayxa. HacelieHHsll nap. YaenpHas Tem-
ota mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHHUS OT JaBie-
HUS.
Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHS CBOMCTB
KkpuctamioB. XKunkue kpucraniasl. CoBpeMeHHble MaTepuaisl. [1naBnenue u
KprcTaM3anus. Y AeiabHas TeruioTa miasienus. Cyomuma-usi.
YpaBHeHUe TerIoBoro 0ajsaHca.
Texnuueckue ycmpouicmea u npaKkmuyeckoe npumerenue: TUrpoMeTp U Mcu-
XpOMETP, KaTOPUMETP, TEXHOJIOTUHU MOITY4YEHUSI COBPEMEHHBIX MaTepU-aJloB,
B TOM YMUCJIC HAHOMATCPUAJTIOB, U HAHOTCXHOJIOTHH.
/lemoncmpayuu
1. CpoiicTBa HaCBILIEHHBIX MAPOB.
2. Kunenue npu noHUKEHHOM JJaBJICHUH.
3. CriocoObI M3MEpEeHHUS BIAXKHOCTH.
4. HabmoneHre HarpeBaHus U IJIaBJIEHUS] KPUCTAJUINYECKOTO BEILECTBA.
5. JleMOHCTpalys KpUCTaJIJIOB.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomor
1. I3MepeHne OTHOCUTENBHON BIaXXHOCTH BO3/yXa.

TEeTUTI0Ta MapooOpa3oBaHMUs.

HaceimenHbie 1 HEHACHIIICHHBIE Maphl. KauecTBeHHAs 3aBUCUMOCTD TIJIOT-
HOCTH U JIaBJICHUS HACBIIIEHHOT'O TIapa OT TeMIEPaTypbl, UX HE3aBUCH-
MOCTB OT 00bEMa HACKIIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphl KUIIe-
HUS OT JaBJICHUS B KHUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOJIOTHAsI U OTHOCUTEINIbHAS BIIAYKHOCTD. TBEpI0E
renno. Kpucrannueckue u amopdHbie Tena. AHU30TPOINS CBOMCTBKpHUCTAI-
noB. [1naBnenue u KpucTam3anys. Y 1elibHas TerioTa miasieHus. Cyomu-
Marus.

/[echopmayuu meépdoeo mena. Pacmscenue u cocamue. Cosue. Mooynw
FOnea. Ilpeden ynpyeux oegpopmayuii.

Tennosoe pacwiupenue sxcuokocmell u meépovlx mei, 00vbEMHOE U IUHEl-
Hoe pacuiupenue. AHeapMOHU3M MENI08bIX KOJLeOAHUL Yacmuy euecmea
Kak npuyuna meniogoco pacuiupenus mei (Ha KauecmeeHHoOM YpoeHe).

[/ Ipeobpazosanue 3Hepauu 6 azosvix nepexodax. YpaeneHue menio8o2o
oananca.

I losepxnocmuoe namsoiceHue. Koagpguyuenm nosepxnocmunozo namsoice-
Hus. Kanunnsapuvie senenus. /lagnenue noo UCKPUBLEHHOU NOBEPXHOCMbIO
brcuokocmu. @opmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHoao2uiecKue npoyeccsl: KuJKue Kpu-
CTaJlJIbl, COBPEMEHHBIE MaTEPUAIIBI.

Ulemoncmpayuu

TennoBoe pacmupenne. CBoWCTBa HACHIIIEHHBIX NapoB. Kunenue. Kure-
HYE TIPY TTOHIKEHHOM JIaBJICHHH.

3 mepenue cuvl n0gepxXHOCmMHO020 Hamsxcenus. Onvimvl ¢ MbLIbHbLMU
nienkamu.

Cmauusanue. Kanunnapuvie agnenus. Mooenu HenblomoHO8CKOU HCUOKO-CIU.
Crioco0ObI M3MEPEHUS BIAKHOCTHU. VccienoBanne HarpeBaHus U TjiaBJe-
HYsI KPUCTAITMYECKOTO BEIIECTBA.

Buowt deghopmayuii. Habnooenue manvix oegpopmayuii. Yuenuueckuii
hKcnepumenm, 1adopamophvie padomaol, nPaKmMuKymHzyuenue 3axKo-
HOMepHOCmeU UCNApeHUs HCUOKOCELL.

/3mepenue yoenbHOU meniomol niasieHus ibod.

3yuenue ceolicme HACbIWEHHBIX NAPO8.
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3mepeHune abCoMIOTHOM BIAXKHOCTH BO3TyXa U OIICHKA MACChl TAPOBB
T[TOMCILICHHUU.

3 mepenue koa¢huyuenma nogepxHOCMHO20 HAMANCEHUS.

I 3mepenue mooynsa FOnea. Hccreoosanue 3asucumocmu oeghopmayuu pe-3u-
H06020 0OpaA3Ua OM NPUNIOINCEHHOU K HEM) CUTIbL.

Tema 4. Dnextponunamuka (22 yaca)

Tema 4. Dnextpoaunamuka (54 vaca)

4.1 Dnexrpocraruka (10 gacoB)

4.1 Dnextpuyeckoe mose (24 yaca)

DneKTpu3anus Teia. DJIEKTpUYeCcKUil 3apsan. /[[Ba Buaa aJeKTpUYECKUX 3a-
psinoB. [IpoBOJHUKH, TUAJIEKTPUKHU M MOJIYINPOBOJHUKU. 3aKOH COXpaHe-
HUS 3JIEKTPUYECKOTO 3apsja.

B3aumoneiictBue 3apsiioB. 3akoH Kynona. ToueuHbli 3J1eKTpUUECKUi 3a-
psia. Dnexktpudeckoe noje. Hanpsok€HHOCTh anekTpuyeckoro noss. [lpun-
(M1 CYNIEPIO3ULINN AIEKTPUUECKUX ToJIel. JINHUU Hanps>KEHHOCTHU AJIEK-
TPUYECKOTO TOJIS.

PaGota cwi anekTpoctarudeckoro mois. [lorenmnuan. Pa3HocTh moTeHma-
oB. IIpOBOHUKY U TUANEKTPUKU B 3JIEKTPOCTATUUECKOM Moje. Juanek-
TprYecKasi IPOHUILIAEMOCTb.

DnekTpoéMKocTh. KonaeHcarop. DneKTpoEMKOCTb IIJI0CKOT0 KOHAEH Ca-Topa.
DHEeprus 3apsKEHHOr0 KOHAEHCATopa.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETp, AJIEKTPOCTATHYECKas 3alluTa, 3a3e€MJICHHE 3JeKTponpudo-
[POB, KOHAEHCATOP, KONUPOBAJIbHBIN anmnapar, CTpyHUHBIM PUHTED.
/lemoncmpayuu

. YCTpOUCTBO M MPUHIUII IEUCTBUS DIEKTPOMETPA.

. BzaumopeiicTBie HadIEKTPU30BAHHBIX TEJ.

. DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEIl.

. [IpOBOAHMKH B JIEKTPOCTATUYECKOM IIOJIE.

. DIeKTpocTaTUYECKasl 3allMTa.

. JIMBIIEKTPUKY B 3JIEKTPOCTATHUECKOM I10JIE.

. 3aBUCHUMOCTb 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IIOIIa !

~NOoO o1k, WN

IJIaCTUH, paCCTOAHUA MCXKIY HUMHU U ,I[PIBJ'ICKTpH‘lCCKOfI MIPpOHUIIAaCMOCTH.

8. DHeprus 3apsHKEeHHOTO KOHIEHCATOPA.
Yuenuueckuii sxkcnepumenm, nabopamopnwie padomul
1. MIamepeHue 21eKTpoEMKOCTH KOHACH CaTOpa.

DNIeKTpU3aIus Tel U €€ MPOsIBICHUS. DJICKTpUUeCKUi 3apsa. JlBa Buaa
PICKTPUYECKUX 3aps0B. [[pOBOIHUKH, TUANEKTPUKU U TTOIYITPOBOIHUKH.
DJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsia. 3aKOH COXpPaHEHUs 3JIEKTPUUE- CKO-
ro 3apsja.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsabl. 3akoH Kynona. Dnekrpuye-
ckoe nosie. Ero neicrere Ha anekTpudeckue 3apsapl. Hanpssk€HHOCTD Iiek-
rpuaeckoro nodst. [IpoOuslii 3apsiy. JInHuKM HAIPS-KEHHOCTH AIIEKTPUUECKOTO
noJist. OAHOPOIHOE ANMEKTPUUECKOE TOJIE.

[loTeHManbHOCTh JIEKTPOCTATUUECKOTO MOJIsl. Pa3HOCTh MOTEHIIMANIOB U
HarnpsokeHue. [loTeHnmanbHas SHeprust 3apsaa B 2JIEKTPOCTATUYECKOMITO-

ne. [lorenuuan snekrpocrarnyeckoro noisi. CBs3p HANPSKEHHOCTH

[10JIs1 ¥ Pa3HOCTHU MOTEHITMAJIOB IS AJIEKTPOCTATUYECKOTO MOJIs (KaK Of1-
HOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[[pyuHIUIT CyTIEPIIO3UITNH STIEKTPUUECKUX TTOJIEH.

[ lone moueunoeo 3apsoa. Ilone pagnomepro 3apsicennoti cghepul. Ilone pas-ro-
lMepHo 3apsicenno2o no oo6vémy wapa. Ilone pasnomepHo 3apsaxicentoll 6ecko-
Heunot niockocmu. Kapmunvl nunuti HanpsascénHocmu 9mux noaeu

U SKEUNOMEHYUATTbHBIX NOBEPXHOCMEL.

[[pOBOHMKHU B 3JIEKTPOCTATUYECKOM TOJIE. Y CIOBHE PAaBHOBECHUS 3apsi/iOB.
/[MAEKTPUKHA B DJIEKTPOCTATUYECKOM Moje. JudnexkTpuyueckas npoHUIae-
MOCTh BELIECTBA.

KonzaeHcarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTbD TNIOCKOTOKOH-
IeHcaTopa.

[ lapannenvnoe coeounenue koHoencamopos. IlociedosamenvHoe coeoune-nue
KOHOeHcamopos. JHEPTHs 3apsHKEHHOTO KOHACH CaTopa.

/[6uoicenue 3apanceHHol Yacmuybl 8 0OHOPOOHOM dneKmpuyeckom none. Tex-
HUuecKue yCmpoucmea u mexHoi02uyecKue npoyeccsl: 3NEKTPOCKOI, IEKTPO-

MCTP, SJICKTPOCTATUYCCKAA 3alll1uTa, 3a3CMJICHUC 3H€KTp0HpH60pOB,
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KOHJICHCATOPHI, eeHepamop Ban de I paagha.

Vlemoncmpayuu

Y CTpOICTBO U MIPUHIUIT IEUCTBUS JIEKTPOMETPA. DIEKTPUUECKOE OJIe 3a-
[PSOKEHHBIX MAPUKOB. DICKTPUIECKOE MOJIE IBYX 3apsDKEHHBIX TUIACTHH.
IMooenv anekmpocmamuueckozo eenepamopa (Ban oe I'paaga).
[IpOBOIHUKY B AIEKTPHUUECKOM TI0JI€. DIEKTPOCTATHUECKAS 3aIUTA.
Yempoticmeo u oelicmeue koHoencamopa nOCMOSHHOU U NePeMEHHOU EM-
Kocmu.

3aBHCUMOCTBH JEKTPOEMKOCTH IIJIOCKOTO KOHACHCATOPA OT IUIOIIAAH TU1a-
CTHH, PACCTOSHHSI MEX/ly HUMH U JIUAJICKTPHUECKON TIPOHHUIIAEMOCTH.
DHEPTHUs JIEKTPUICCKOTO TOJIS 3apPsSHKCHHOTO KOHJIEHCATOPA.

3apsoka u paspsaoka koHOeHcamopa uepes pe3ucmop.

Yuenuueckuii 3xcnepumenm, nabopamopnuie pabomaul, nPAKMUKym
Oyenka cun 83auMo0eticmaus 3apsdHCeHHbIX mell.

[Habnrooenue npespawyeHus dHepeuu 3apsaiceHH020 KOHOeHCamopa 6 SHep-
U0 U3TYYeHUs.

ceemoouooa. Uzyuenue npomexkanus moxa 6 yenu, cooepicaujeti KOHOeHCa-mop.
\Pacnpedenenue pazHocmu NOMeHYyuanios (Hanpaicenus) npu nocieoosa-
menvHoM coeouneHuu

KonOencamopos. ccnedosanue pazpsoa KOHOeHcamopa yepes pe3ucmop.

4.2 TlocTostHHBIHM 3ekTpruecKkuil Tok. TOKH B pa3HbIX cpeaax (12 yacos)

4.2 TToCTOSTHHBIH dIIEKTpHUECKHii TOK (24 yaca)

DIeKTPUUECKUN TOK. Y CIIOBHUS CYLIECTBOBAHUS AJIEKTPUUYECKOro ToKa. Mc-Tou-
HuKHM TOoKa. Cuia Toka. [locTosHHBII TOK.

Hanpspokenne. 3akon Oma a1 ydacTKa LETH.

DJIEKTPUUECKOE COIIPOTUBIICHHE. Y AEIBHOE CONIPOTUBIICHUE BELIECTBA.
[locnenoBarenbHOE, apauieIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHH-

KOB.

PaboTa snekTpudeckoro Toka. 3akoH Jxoymsi—Jlenia. MomHoCTh dJiek-
TPUYECKOIO TOKA.

JIC 1 BHyTpEHHEE CONMPOTUBIIEHNE UCTOYHUKA TOKA. 3aKkoH OMa 171 MoJa-HOU
(3aMKHYTOM) 351ekTprueckol nenu. KopoTkoe 3ambIkaHue.

JJIEeKTPOHHAs MPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTbH COIPO-THUB-
IEHNsT METaIoB OT TeMneparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKUN TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHS CyIIECTBOBAHUS TIOCTOSIHHOTO
hiiekTprueckoro Toka. Mcrounuku Toka. Hanpsokenue U u 9J1C E. 3akon
OmMa 115 y4acTKa LeTIH.

DIIEKTPUYECKOE COITPOTUBIIEHHE. 3aBUCUMOCTD CONIPOTHUBIIEHUS OJJTHOPOJI-
HOTO MPOBOJIHUKA OT €0 JJIMHBI U TUIOIIA U TOMEPEYHOr0 CEUEHUSI.

Y 1enbpHOE CONPOTUBIIEHNE BEIIECTBA.

[locnenoBarenbHOE, MapaieIbHOE, CMEIIaHHOE COEIWHEHUE MPOBOJIHU-
KOB. Pacuér pa3BeTBIEHHBIX dNEKTpUYecKux uenei. /lpasuna Kupxzoga.
PaboTa snektpudeckoro Toka. 3akoH Jxoyns—IIenmna.

MOITHOCTD ANIEKTPUUYECKOTO TOKa. Tennosas mMowjHocmo, evloensemas Ha
pezucmope.

O/IC m BHyTpeHHEEe CONpPOTHBJICHME HCTOYHMKA TOKa. 3akoH Oma s

[MOTHOM (3aMKHYTOM) JICKTPUUECKOM 11enr. MOIIHOCTh UICTOYHHKA TOKA.
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[TomynpoBoaauku. COOCTBEHHAs M IPUMECHAsI POBOJAUMOCTD TIOJTYIIPO- BO-
HuKOB. CBolicTBa p—N-niepexona. [lomynpoBoAHNKOBBIE IPUOOPEI. DIIEKTPHU-
YECKHI TOK B pACTBOPAX M PacIuIaBaxX JIEKTPOIUTOB. DICKTPOIU-THUECKAs
ucconuanus. JIeKTPOIIU3.

DJIEKTPUUYECKUH TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITEIbHBIAPA3PS/IL.

Mounnus. [lnasma.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: aMIuepMeTp, Bojb-
TMETp, PEOCTaT, UCTOYHUKH TOKA, JJIEKTPOHArpeBaTeIbHble IPUOOPHI,IIeK-
TPOOCBETUTEIIbHBIE IPUOOPHI, TEPMOMETP CONIPOTUBIIEHUS, BAKYYM- HbIN J1U-
0[1, TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, OTYIPOBOIHUKOBBII 10/, rajlbBaHUKA.
/lemoncmpayuu

1. VI3mepeHue CHIIbl TOKA U HAIIPSKEHMSL.

2.  3aBUCHMOCTb CONPOTHBICHMS LMIMHIPUYECKUX HMPOBOJHUKOB OT

JUIMHBI, IJIOIAU ONIEPEUYHOI0 CEYEHUs U MaTepuaa.

3. CMenIaHHO€ COeIMHEHUE ITPOBOIHUKOB.

4. Ilpsmoe nzmepenue DJ1C. KopoTkoe 3amblkaHHE T'aJIbBAaHUYECKOTO AJIe-

MEHTa U OLIEHKAa BHYTPEHHETO COIIPOTUBIICHUS.

5. 3aBUCHMOCTH COIIPOTUBIICHUS METANIOB OT TEMIIEPATYPBHI.

6. IIpoBOAMMOCTB DJIEKTPOJIUTOB.

7. VckpoBoi pa3psiz ¥ MPOBOJAUMOCTh BO3lyXa.

8.  OmHOCTOPOHHSAS MPOBOJMMOCTD JHO/A.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomoi

1. I3ydeHune cMelaHHOTo COeIMHEHNUs PE3UCTOPOB.

2. N3mepenne D/1C ucToYHMKA TOKA U €T0 BHYTPEHHETO COMPOTHUBIICHHUS.

3. Habmonenue snextpousa.

KopoTkoe 3aMbIKaHuE.

[Konoencamop 6 yenu nocmosHHo20 moxa.

Texnuueckue ycmpoticmea u mexHono2uyecKue npoyeccol. aMInepMeTp,
BOJIBTMETP, PEOCTAT, CYETYUK IICKTPUIECKON SJHEPTUU.

/lemoncmpayuu

3MepeHue CUiibl TOKa U HAIPSKEHUS.

U ccnedosanue 3a8ucumocmu Cuilbl MOKa Om HANpsiCceHus 01 pe3ucmopa,
1A MNbl HAKATUBAHUS U C8EMOOU00A.

3aBUCUMOCTh COITPOTUBICHUS [IMIUHAPUYECKUX TPOBOJHUKOB OT JJIUHBI,
[1JT0111a]T1 TIOTIEPEYHOTO CEYCHHS U MaTepHalia.

U ccnedosanue 3a8UCUMOCmuU CUlbl MOKA OM CONPOMUBLEHUSA NPU HOCMO-5H-
HOM HanpsdceHuu.

[Tpsmoe uzmepenue I/[C. KopoTkoe 3aMbIkaHne TrajJbBaHUYECKOTO JJIe-
MEHTa U OIICHKa BHYTPEHHETO CONpPOTUBIIeHUs. Cnocobwvl coeouneHus uc-
mounuxos moxa, I/[C bamapeii.

Vccnedosanue paznocmu nNOMeHYuano8 mexcoy noaocamu UCMoYHUKA
moxka om cuibl MoKa 6 yentu.

Yuenuueckuii 3xcnepumenm, naéopamopmusie padomot, nPAKMUKYM

[ ccnedosanue cmeuanio2o coeOuHerus pe3ucmopos.

3 mepenue yoenbho2o conpomueneHus npo8oOHUKOS.

[ ccnedosanue 3a8UCUMOCIU CUNBL MOKA OM HANPANCEHUs. OJisl TAMNbIHAKAIU-
GansL.

YVeenuuenue npeoena usmepenus amnepmempa (6onommempa). Usmepe-
Hue DJ1C u BHYTpEHHET0 CONPOTUBIICHUS HCTOYHUKA TOKa. Mccredosanue
Basucumocmu I/]C canveanuyeckoco nemeHma om epe-meHu npu KOpom-
KOM 3aMbIKaHUU.

Vccnedosanue pasHocmu NOMEHYUAN08 MeHcOy NONI0CAMU UCTOYHUKA
moxka om cuibl moKa 6 yenu.

Vccnedosanue 3a8UcUMOCmu NOIE3HOU MOWHOCMU UCIOYHUKA MOKA OM
CUbl MOKa.

Ha0mroenue amexTpoausa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

(DIIEKTpUYECKasi MPOBOAUMOCTh PAa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IPO-
BOAMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIIEHUS METAJUIOB OT
reMieparypbl. CBEpXIIPOBOAMMOCTD.
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DJIEKTPUUYECKUH TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTy4yKoB. [loiy-
rpoBoAHUKH. COOCTBEHHAS ¥ MPUMECHAS MPOBOIUMOCTb MOTYIIPO- BOHU-
koB. CBoiicTBa p—N-nepexosa. I1oynpoBoIHUKOBBIE TPUOOPHI. DIEKTPH-
YECKUM TOK B DJIEKTPOIUTAX. DIEKTPOIUTUUECKAS TUCCOLUALINS. DIEKTPO-
nu3. 3akonbl apanes A 3JIeKTpoIn3a.

DIIEKTPUUYECKHM TOK B razax. CaMoCTOSATEIbHbIN 1 HECAMOCTOSATEIbHBIN
[pa3psn. Pasnnunpie THIBI CAMOCTOSTENBHOTO pa3psaaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue: ra3opaspsiiHble
TaMIIbl, 2JIEKTPOHHO-ITy4eBas TpyOKa, MOIYIIPOBOJHUKOBBIE TPUOOPHI:
o, TpaH3UCTOpP, POTOAMOM, CBETOIUO/; TAIbBAHHUKA, pa)UHUPOBAHUE
M€/, BBIIJIABKA aTFOMUHUS, 3JIEKTPOHHAS! MUKPOCKOIIHUS.

Vlemoncmpayuu

3aBUCUMOCTB COIPOTUBJIEHUSI METAJNIOB OT TeMIiepaTypsl. [IpoBogumocTs
PIIEKTPOJIUTOB.

3axonsl anexkmponuza @apades. Hckposoii pa3psao u npo8oouMocms 803-
oyxa.

CpasHenue npogoouMocmu Memaiio u noaynpo8OOHUKOS.
OHOCTOPOHHSISI TIPOBOJUMOCTD IUOA.

Yuenuueckuii sxcnepumenm, naéopamopnuie pabomol, npakmuxym
Habutoienue anexrponusa. Mamepenue 3apsioa 00nosanenmnozo uona. Hc-
C1e008aHUe 3A8UCUMOCTU CONPOMUBILEHUS] MEPMOPE3UCOpA Om meM-nepa-

mypeoi.
CHamue 6016m-amMnepHoli XapaKxmepucmuku ouooa.

OU3NYECKNU ITPAKTUKYM (16 yacos)

Cnocobvl uzmepenus @uuyeckux GenuyuH ¢ UCNONIb308AHUEM AHANIO208bIX U
UUDPOBLIX UIMEPUMETLHBIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abconomuvie U OMHOCUMENbHbIE NOSPEUHOCIU USMEPEHUL (PUUYecKUX
eenuuun. OQyenka epanuy nocpeuHocmel.

[ Iposedenue KOCBEHHBIX UMEPEeHUll, UCCIe008AHULL 3a8UcuUMocmen usu-
YeCKUX BEUYUH, NPOBEPKA NPEONONCEHHBIX cunomes (6b100p uz pabom,
ONUCAHHBIX 8 MeMamudecKux pasoenax «Yuenuveckuii sxcnepumenm, a-
Oopamopubsie pabomuvl, NPAKMUKYM ).

Pe3seps (2 vaca)

Peseps (10 yacoB)
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TemaTnyeckoe miianupoanme no pusuke. 10 kiaacc.

No HaumenoBanue KonuuectBo yacos DNEeKTPOHHBIC CIUCOK UTOTOBBIX IJIAHUPYEMBIX CIIoCc00 OIEHKU
pasneioB, TeM (6a30BbIi\yITyOICHHBIH) (dpoBkIc) pEe3ybTaTOB C YKa3aHUEM 3TAIOB UX HUTOTOBBIX
/1 oOpa3oBarebHbIC (dhopMupoBaHUs TUTAHUPYEMBIX
Bcero | Kontposbn | IlpakTuyec
pecypchl pe3yabTaToB
bIe PabOTHI
K1e paboThl
1 Ddu3nka ¥ METOJIBI 2\5 1 http://school- [Monumarp (J€MOHCTPUPOBATL) pOJb (GHU3UKK B | YCTHBIN OMpOC;
HAyYHOTO TIO3HAHUS collection.edu.ru/ 9KOHOMHYECKOH, TEXHOJIOTHUECKOM, IKOJOTHUECKOH,
N o pEIICHHE PaCcYETHBIX
COLMANBHON M OITHUYECKOH cdepax AeSITeNbHOCTH
L | u Ka4eCTBEHHBIX
YEIIOBEKA; PONb M MECTO (H3UKH B COBPEMEHHOM
. N . 3aja4;  BBINOIHCHHE
https://resh.edu.ru/subject/ | Hay4YHOW KapTUHE MUPA,
28/10/ NPaKTHYECKUX padoT
pasznuuarh (y4uThIBATH) YCIOBUS HPUMEHHMOCTH
Mojiesed pU3n4ecKuX Tel U MpoLeccoB (SBICHUH
2 MexaHuka 18\35 13 3\6 AHAJIM3UPOBATh U OOBSICHATH MEXaHHYECKHE YeTHBI# ompoc;

http://school-
collection.edu.ru/

https://resh.edu.ru/subject/
28/10/

MIPOLIECCHI U SABJICHUS, UCIIOIb3Ys] OCHOBHBIE
NOJIOKEHHUAN 3aKOHBI MEXaHUKH (OTHOCHUTEIFHOCTh
MEXaHNYECKOTO ABMKEHHS, POPMYIIbl KHHEMATHKH
paBHO- y¢ YCTHBIN 0NpOC;

PEeHICHUEC PaACYCTHBIX N  KaAUYCCTBCHHBIX 3aJa4,
BBITIOJTHEHHUE TTPAKTUYCCKUX pa60T

KOPEHHOTO JBIDKCHUS, npeobpaszosanuss Ianunes
0131 cKopocmu u nepemeujerus, 3aKoOHbI HproTOHA,
npunyun  omuocumenvHocmu  lanunes, 3aKOH
BCEMHUPHOTO  TATOTEHHS, 3aKOHBI COXpPaHCHUS
UMITyJIbCA W MEXaHUYECKOH DHEPruH, C653b
pabomel  cunbl € UMEHeHUeM MeXAHUYeCKOl
9Hepauu, YCl08UA pagHOBecUsi MEEPO020 mena);

mpu 9TOM HCIIOJIB30BATh MaTeMaTH4ICCKOC
BBIPpAXKCHUE 3aKOHOB, yKaszeleanto ycuoeus
npumeHumocmu d)u3ultem<ux 304KOHO8.

npeobdpasosanuii Ianunes, 6mopozo u mpemve2o
3axkoHo8 Hblomona, 3aKkoH06 coxpanenus UMnyIbLea
U__MexXaHuyecKkou IHepauu, 3aKOHA 8CEMUPHO20

peHIeHUC PpacyYCTHBIX
u KauC€CTBCHHBIX
3aaa4d, BBITNIOJIHCHHUC

MIPaKTHYECKUX PadoT

26



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

mscomeHust,;

onucvligams Qpusuueckue npoyeccvl U AGNEHUS,
UCNONb3YsSL BETUYUHbL. NepeMeujerue, CKOpocHb,
YCKOpeHue, UMnYibC mena u CUCmemMbl mei, cuud,
MoMeHm  cuivl,  OdagieHue,  NOMEHYUATbHAS
SHepeusl, KUHemuyeckas JIHepeus, MexaHudecKdas
SHepaus, paboma Cuibl, YeHMpocmpeMumenbHoe
YCKOpeHue, Cuia majcecmu, cuia ynpy2ocmu, Cuia
MpeHus, MOWHOCMb, IHEpPUs 63aUMOOeUCmEUs
mena ¢ 3emnéu 86nusu e€é nosepxHocmu, IHepeus
ynpyaot 0eghopmayuu npysHcuHbl

MIPOBOJIUTE HCCIICIOBAaHHE 3aBUCUMOCTH OJHOM
¢uzngeckoit BEJTMYHHBI oT  Jpyroit c
HCIIONBb30BAaHUEM TPSAMBIX H3MEPCHHIA: TPU ITOM
KOHCTPYHPOBAaTh YCTaHOBKY, (uKcHupoBaTh
pe3ynbTaThl TIOTy9YCeHHOH 3aBUCHMOCTH
(U3NIECKUX BEUYUH 8 8uUde epapukos ¢ yuémom
abconOmMHubIX nozpewiHocmel uMepenutl, IenaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIECIOBAHUS;

MIPOBOAUTL KOCBCHHBIC U3MCEPCHUS (I)I/ISI/I‘IGCKI/IX
BCJINYHH,

npo6oOUmMs ONbIMbL NO NPOGEPKe NPEONONCEHHOU
2unomesbvl

pewmiath pacu€THbIE 3aJayu C SBHO 3aJaHHOW u
Hes16H0 3a0anHoU HU3UUECKON MOICTIBIO;

pemiath  KadeCTBEHHbIE 3ajaud, mpeodyroujue
NpUMEHeHUs.  3HAHUNL U3  PA3HbIX — PA30enog
WKONbHO20 Kypca (DU3UKU, A MmaKdce unmezpayuu
SHAHULL U3 Opyeux npeomMemos ecmecmeeHHo-
HayuHo20 Yukia

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUSA 10 (HU3HMKE B
MOBCEAHEBHOW  KM3HM I oOecredeHus
Oe3onacHoCTH Tpu OOpalieHud ¢ TpHOOpamu H
TEXHUYECKHMHU YCTPOHCTBAMH

NposBNsMb OP2AHUAYUOHHBIE U NO3HABAMEbHbLE
VMEHUSI CAMOCMOSIMENbHO20 NPUODPEMEHUsT HOBbIX
3HAHULL 8 npoyecce GbINONHEHUsI NPOEKMHbIX U
VUEOHO-UCCe008AMENbCKUX  pabom
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MonexynsipHast pu3uka
Y TepMOIMHAMHUKA

24\49

2\3

3\9

http://school-
collection.edu.ru/

https://resh.edu.ru/subject/

28/10/

AHanu3upoBarh U OOBSCHATH TEMJIOBBIC MPOLIECCHI
U SIBIIEHU, UCIIONB3Ysl OCHOBHBIE NOJ0XeHus MKT
u 3aKOHBI MOJIEKYJISIPHOI ¢bu3ukn u
TEpPMOJIMHAMHKH (CBSI3b  JAaBJICHUS HWICAIBHOTO
razda Cco CpeJHeM KHHETUYECKOUM DJHEeprueu
TEIUIOBOTO  IBMJKEHMS W KOHLEHTpPAlUeH €ero
MOJIEKYII, CBA3b TEMIIEPATypBI BELIECTBA CO CPEAHEN
KMHETUYECKON 3HEpruel TEIJIOBOIO [BMKEHHUS €ro
YaCTHL, CBf3b JABICHUS HIEAIbHOTO Trasa c
KOHLIGHTpalMel MOJIEKYJ MU €ro TeMIEpaTypou,
ypaBHeHue MenaeneeBa— Kianeilpona, nepBbli
3aKOH  TEPMOJMHAMUKH, 3aKOH  COXPaHEHUs
SHEPrMHM B TEIUIOBBIX IIpoleccax); IpU HTOM
HCIIONb30BaTh MaTeMaTU4YeCKoe BBIpaKEHUE
3aKOHOB, YKa3bl6amb YCIO6UL NPUMEHUMOCTIU
ypaenenusi Menoeneesa—Knanetipona,

onuceleams  usuvecKkue npoyecchl U s6NEHUs,
UCNONb3YSL  GEIUYUHbL.  KOAUUECMBO — MENniombl,
abconomnas memnepamypa mend, paboma 8
mepmMoouHamuxe, BHYMPEHH SIS oHepeus
udeanvbHo20  OOHOAMOMHO20 — 2d3zd,  paboma
UOeanbHo20 2a3a, OMHOCUMENbHASL GIANCHOCHIb
6030yxa, KII/[ udeanvrnoeo mennosoeo dsueamens,

MIPOBOJIUTh MCCIIEIOBaHHE 3aBUCHMOCTH OJIHOM
(busnueckoit BEJIUYUHBI oT pyroit c
UCIIOIb30BAHUEM TPSIMBIX HM3MEPEHHH: TIPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, ¢buKcupoBath
Ppe3ynbTaThl MOJTy4YeHHOU 3aBUCHMOCTH
(pU3MYECKHUX BEIUYUH 8 8ude epagpuxos ¢ yuémom
abconOmMHubIX nozpeutHocmel uMepeHuti, Nenarhb
BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEAO0BaHUS;

MIPOBOAUTL KOCBCHHBIC H3MEPCHUA (bPISI/I‘ICCKI/IX
BCJINYUH,

npoBoOUMb ONbIMbL NO NPOBEPKe NPEONONHCEHHOU
2unomesbvl

pemiate pacu€THBIC 3a7a4d C SBHO 3aJaHHOU u
HesABHO 3a0aHHOU GUBNIECKON MOJIEIBIO;

pemarh  KadeCTBEHHBIE 3ajadu, mpebyouue
NpUMEHeHUs  3HAHUN U3  PA3HBIX  pa30enos
WKOIbHO20 Kypca PU3UKU, a makxice uHmezpayuu

VYerHbli ompoc;

pelIeHHe PacyeTHBIX
u Ka4eCTBEHHBIX
3aja4;  BBINOJIHEHHE
MIPAKTUIECKUX paboT
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3HaHUU U3 Opy2ux npeomMemos ecmecmeeHHo-
HAY4HO20 YUK1a

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3KKE B
MOBCEHEBHOW  JKM3HM a1 obecredeHus
Oe3omacHocTH NpH OOpalleHUH ¢ Ipubopamu u
TE€XHUYECKUMU YCTpoiicTBaMU

NPOSGIAMb OP2AHUSAYUOHHBIE U NO3HABAMENbHbLE
VMEHUsl CAMOCIOAMENbHO20 NPUOOPEMeHUst HOBbIX
SHAHULL 8 NPOYECCe GbINOTHEHUSL NPOCKMHBIX U
VUeOHO-UCCNe008aMeNbCKUX  pabom

DneKTpoAnHAMHKA

22\54

AV

2\12

http://school-
collection.edu.ru/

https://resh.edu.ru/subject/

28/10/

AHanmm3upoBath HW  OOBSACHATH  (OIMCHIBATH)
SNEKTPUUYECKHUE SBICHUS, WCIOJB3Ysl OCHOBHBIC
IOJIOKEHUSI M 3aKOHBI JIEKTPOIUHAMHKU (3aKOH
COXpaHEHUS  DJIEKTPUUECKOTO  3apsiia, 3aKoH
KynoHna, NOMEHYUaIbHOCHb
971eKMPOCMAMULECKO20 nos, NpUHYUn
Cynepnosuyuu d1eKmpuiecKux noieu, npu mom
YKa3bl6as yCA06Us npumenumocmu 3akona Kynona,
a TaKk)Ke MPAKTHYECKH BaKHBIE COOTHOLICHHS: 3a
koHbl OMa JuIs ydyacTKa HEeNW W A 3aMKHYTOH
JNEeKTpUYecKord 1enu, 3akoH Jhxoyns—IJleHua,
npa- euna Kupxeogpa, 3axonvr @apades Oaa
NEKMPOAU3a);

onucvigams Qpusuueckue Npoyeccvl U ABNEHUS,
UCNONL3YA  6EIUYUHBL:  dIeKmpuyeckoe  noie,
HAanpssicEHHOCMb 9N1EeKMPUYECKO20 nons,
HAanpAN€CEHHOCMb  NONA  MOYEYHO20 3apada uiu
3apAdNCEHHO20 WApa 6 6aKyyme U 8 OUdleKmpuxe,
nomenyuan INEKMPOCMAMULECKO20 noss,
PAazHOCmb NOMEHYUAI08, INEKMPOOBUINCYIYAS CUILA,
cuna  moxa, HanpsdiceHue, MOWHOCMb MOKA,

JJIeKmpuvyecKkas EMKOCMb NJ10CKO20
KOH@@HCdmOpa, conpomusejieHue ydacmka yenu c
NOC1e008aAMENbHbIM u napailiejibHblm
coeouneHuem pesucmopos, Hepeus

INNEKMPUHECKO20 NOoJis KOH()eHcamopa;

MIPOBOJIUTh HCCJIEJOBAHUE 3aBUCUMOCTH OJHOMU
(usndeckoit BEJINYUHBI oT pyroit c
HCIIONB30BaHUEM MPSAMBIX HM3MEPEHHUI: TPU ITOM
KOHCTPYHPOBATH YCTaHOBKY, (UKCUPOBaATH

VYerHbli onpoc;

peleHre  pacueTHBIX
u Ka4eCTBEHHBIX
3aJa4, BBIIIOJIHCHUEC
NPaKTHYECKHUX PadboOT
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pe3yabTarhl MOJTy4YEeHHOM 3aBUCUMOCTH
(U3NYECKHUX BEIUYUH 6 6Ude 2pAPUKO8 C YUémom
abCconomHubIX nozpeuwHocmel usmMeperutl, IeNaTh
BEBIBOJIBI ITO PE3YIIbTaTaM HCCIICIOBAHNS,

OPpOBOAUTL KOCBCHHBIC HN3MCPCHUSA (1)H3I/I‘~ICCKI/IX
BCJINYUH,

npo6ooUmMsb ONbIMbL NO NPOGEPKE NPEONONCEHHO
2unomesol

pemiath pacué€THBIE 3a7a4d C SBHO 3aJaHHON U
Hes16HO 3a0anHOU HU3NICCKON MOJICITBIO;

pemiath  Ka4deCTBEHHBbIC  3ajaud, mpebyiouue
NPUMEHEHUs.  3HAHULL U3  PA3HLIX  PA30eNog
WKONILHO20 Kypca (DU3UKU, a makdice uHmezpayuu
SHAHULL U3 Opyeux npeomMemos ecmecmeeHHo-
HayuHo20 Yyukia

HCIIONB30BaTh TCOPETUICCKHUE 3HAHUS 1O (U3UKE B
NOBCCAHCBHOW  JKM3HH  JI1  OOecHedeHHs
0e30I1aCHOCTH TIpH OOpalleHHH ¢ TPHOOpaMu |
TEXHUYECKUMH yCTPOHCTBAMU

NPOAGIAMb OP2AHUZAYUOHHBIE U NO3HABAMETbHbIE
VMEHUs CaMOCMOAMENbHO20 NPUOOPemeHs HOBbIX
3HAHULL 8 NpoYecce BbINOIHEHUS. NPOEKMHbIX U
VUeOHO-UCCe008aMeNbCKUX  pabom

11 kjaacc

[ba3zoBblii ypoBeHb (2 yaca)

Yriy6s1eHHblii YpoBeHB (5 4acoB)

PA3JIEJI 4. QJIEKTPOJMMHAMUKA (11 )

PA3JIEJT 4. DJIIEKTPOJIMHAMUKA (27 )

Tema 4. Mazuummnoe none. Inexkmpomaznumnan unoykyus (11 u)

Tema 4. Mazcnummnoe none (14 u)

[TocTossHHBIC MarHuTHL. B3anMojeiicTBre IMTOCTOSTHHBIX MAarHuTOB. MarHuTHoe
rosie. BekTop MarHuTHOM MHAYKIMH. [[puHIUIT Cynieprio3uiiuu MarHUTHBIX
nosield. JInauu MaruuTHOM MHAYKUMU. KapTuHa TMHUI MAarHUTHON MHAYKIIUU
TTOJIST TTIOCTOSHHBIX MAarHUTOB.

B3anMonelcTBie OCTOSHHBIX MATHUTOB U IIPOBOJAHUKOB C TOKOM. MaruuTHoe
rosie. Bektop MarHuTHOM MHYKIMH. [IpUHINIT Cyneprio3uIMM MArHATHBIX
rosiel. JIMHUM MarHUTHOW MHAYKUMHU. MarHuTHOE 10J1€ IPOBOAHUKA C TOKOM

(mpsiMOTO MPOBOAHMKA, KATYIIKH U KpyroBoro Butka). OneIT Opcreaa. Cuia
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MarauTHo€ 1oJie MPOBOJAHUKA ¢ TOKOM. KapTuHa JTMHUI MHIYKIIUU
MarHUTHOTO
10JIs1 IJIMHHOTO MPSMOIO IPOBOAHMKA U 3AMKHYTOIO KOJIBLIEBOTO ITPOBOJHUKA,
KaTylIKu ¢ TOKOM. OnbIT OpcTena. B3aumoaeiicTBue mpoBOAHUKOB C TOKOM.
Cuna AMriiepa, €€ MOJyJib U HallpaBJICHUE.
Cuna Jlopenna, e€ Moaynb U HanpasieHHUe. [[BuxKeHne 3apsKEHHON YacTHIIb
B OJTHOPOJTHOM MarHUTHOM IoJie. PaboTa cuiisl
Ulopenna. SIBiieHne 2eKTpOMarHuTHOM MHAYKIMK. [I0TOK BEKTOpa MarHUTHON
mHayKiuy. DJIC nHayKimu. 3aKoH 3JIEKTPOMArHUTHON MHAYKIMK Dapajes.
Buxpeoe anekrpuueckoe nose. 9C MHAYKIIUU B TPOBOAHUKE, ABUKYILEMCS
[MOCTYNAaTeIbHO B OAHOPOIAHOM MarHuTHOM nosie. [IpaBuio Jlenua.
MHaykTuBHOCTD. SIBeHne camonHaykuuu. 3/1C caMouHIyKIuu.
DHEpPrusi MArHUTHOTO TOJISI KaTYIIKU C TOKOM.
DIIEKTPOMArHUTHOE TI0JIE.

Texnuueckue ycmpoiicmeéa u npaKkmuyeckoe npumeHenue: TOCTOSHHBIE
MarHUThI, AJIEKTPOMArHUTHI, JEKTPOJIBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
4UacCTUL, UHAYKIUOHHAS TI€Yb.

Hemoncmpayuu
OnbIT Opcrena.
OTKJIOHEHHUE 3JIEKTPOHHOTO MTy4YKa MAarHUTHBIM IOJIEM.
JIvHMM MHAYKIMY MAarHUTHOTO TTOJIS.
B3anmopneiicTBue AByX IPOBOIHHUKOB € TOKOM.
Cuna Amnepa.
HevictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.
SIBrIeHHE DIIEKTPOMATHUTHON UHIAYKLIHUH.
IIpaBuio Jlenna.
3aBucumocth JJIC MHAYKIUU OT CKOPOCTU M3MEHEHHUS] MarHUTHOTO
MIOTOKa.
10. SIBnenwue CaMOMHAYKIIMH.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut
1. HM3ydeHune MarHUTHOIO MOJIS KATYLIKU C TOKOM.
2. MHccnenoBanue neiCTBHS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.
3. HccnenoBanue sBICHUS MIEKTPOMAarHUTHOM MHIYKIUU.

© o No A LDdDRE

Amrepa, e€ HanpaBieHue U MmoayJib. Cuna JlopeHua, e€ HanpaBieHUE U MOIYJIb.
/[BrKEeHME 3apsSKEHHON YaCTHUIIBI B OTHOPOTHOM MarHUTHOM MoJie. PabGoTa cuitel
Ulopennia. MaruutHoe mose B BelecTse. PeppomacHemuKku, napa- u
ouamacHemuxu

Texuuueckue yCMpOﬁCWlGG U mexHoaocuyeckue npoyeccovl. IPHUMEHECHUEC

IIOCTOSAHHBIX MAarHuToB, SJICKTPOMArHUTOB, TCCTCP-MYJIIBTUMETD,
PIIEKTPOABUTATEIb SIKOOH, YCKOPHUTEINN JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu

1. Kapruna nuHuil ”HIYKIMHA MAarHUTHOTO T0JIS ITOJIOCOBOTO M MOAKOBO-
00pa3HOro MOCTOSIHHBIX MarHUTOB.

2. Kapruna nuHUN MarHUTHOM HMHIYKUUU OIS AJUHHOTO MPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHUKA, KaTYLIKY|
C TOKOM.

3. BsammoneiicTBue AByX IPOBOJHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiictBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIHUTA.

6. HaOmronenue nqBUKEHHs IMydKa SIEKTPOHOB B MArHUTHOM IOJIE.

7. Ipuniun JEUCTBUSA 3JIEKTPOU3MEPUTEIBHOTO puodopal

MarHUTO3JIEKTPUYECKON CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnsie padomol, npakmuxym
HccnenoBanre MAarHUTHOTO TOJIS TOCTOSIHHBIX MAarHUTOB.
UccnenoBanne cBOMCTB (eppOMArHeTUKOB.
HccnenoBanue AeCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
N3mepenue cuiibl Amnepa.
N3yuyeHue 3aBUCUMOCTH CHIIbI AMITepa OT CUJIbI TOKA.
OmnpeneneHne MarHUTHOM MHAYKIIMM Ha OCHOBE H3MEPEHUS CHJIBI
Awmmnepa.

Sk wdE
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Tema 5. Inexkmpomaznumnasn undykyusn (13 u)

SIBIIEHUE BIIEKTPOMArHUTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOW MHIYKIIVH.
OJIC nHayKIMU. 3aKOH 3JIEKTPOMAarHuTHON MHAYKUunK Papazaes. Buxperoe
priekTpuueckoe noie. Toku @yko. OJC nHAYKIMM B IPOBOAHMKE, JBUKYILIEMCS
[IOCTYIIATEJIBbHO B OTHOPOIXHOM MarHuTHOM nosne. IIpasuio Jlenna.

M HykTuBHOCTH. KaryIika MHAYKTUBHOCTH B LIENN ITIOCTOSIHHOTO TOKA. SIBieHue
camonHaykuuu. JJIC caMOMHAYKIIMKY. DHEPIHUsl MArHUTHOT'O TOJISI KaTyIIKH

C TOKOM. DJIEKTPOMAarHUTHOE 110JIe

Texnuueckue ycmpoucmea u mexHono2UdecKkue npoyeccvl: WHIYKIMOHHAs
[e4b, COJICHOWJ, 3aIMTa OT IEKTPU3ALMMU Tel IPU JBUKCHUM B MArHUTHOM
[10J1€ 3EMIIH.

lemoncmpayuu

1. HaGnroneHue sBlIEHUS 3JEKTPOMAarHUTHON UHIYKIHH.

Uccnenosanue 3aBucumoctu 3/1C MHAYKIMM OT CKOPOCTH HW3MEHEHUS

MarHUTHOT'O MTOTOKA.

3. Ilpaswuio Jlenna.

4. Tlajgenuwe MarHuTa B alIOMUHUEBOM (MeIHOM) Tpyoe.

5. SIBneHue caMOMHIYKILHUU.

6. MHWccnenoBanme 3aBucumoctn DJ[C caMOMHOYKIMA OT CKOPOCTH
M3MEHEHHUs CHJIbI TOKA B IIETIH.

no

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, nPAKMUKym
1. Hccnenosanue siBIeHUS 3JIEKTPOMarHUTHOM MHYKITUH.
2. OmnpezaeneHue MHAYKIMY BUXPEBOIO MArHUTHOTO TOJI.
3. MHccrnenoBanue sBJICHUS CAMOUHIYKITUH.
4. COopka MOAETH NEKTPOMArHUTHOTO FeHepaTopa.

PA3JIEJI 5. KOJIEBAHUW A 11 BOJIHEBI (24 )

PA3JIEJI 5. KOJIEBAHWA 11 BOJIHBI (60 )

Tema 1. Mexanuueckue Ko1e0anus u 31eKmMpomMazHumHsle Koaeoanus

(94)

Tema 1. Mexanuueckue xoneoanus (10 u)

KoneOarenbHas cucrema. CBOOOIHBIE MEXaHUUYECKUE KOJICOaHUSI.
["apmoHunyeckue konebdanus. Ilepuon, yactora, aMmmiuTyza u ¢gasa KojaedaHui.

KonebarenpHas cucrema. CBOOOQHBIE KOIEOaHUS.
["apmoHnyeckue konedanusi. Kunemarnyeckoe u AMHAMHYECKOE OMMCAHHE.
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[ [py>KMHHBINA MagTHUK. MareMaTn4ecKuil MassTHUK. YpaBHEHUE
rapMOHUYECKHX KosiebaHui. [IpeBparienue sHepriuy Mpyu rapMOHUUECKUX
KOJICOAHUSX.

KonebarenbHbIi KOHTYp. CBOOOIHBIC AIEKTPOMAarHUTHBIE KOJeOaHus B
pealbHOM KoJie0aTeIbHOM KOHType. AHAJIOTHUS MEXKIy MEXaHUYECKUMU U
PIIEKTPOMAarHUTHRIMU Kosiebanusimu. @opmyna TomcoHa. 3akoH coXpaHEHHUs
PHEpruu B UAeaIbHOM KojiebaTeibHOM KoHTYype. [IpencraBienue o
BaTyXxammx KonedaHusax. BoiHyKIeHHbIE MEXaHUYECKHUE KOIeOaHu .
Pe3onanc. BriHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennblii TOK. CHHyCOUJaNbHbBIN IEPEMEHHBINA TOK. MOIIHOCTD
[EPEMEHHOI0 TOKA. AMIUTUTYAHOE U JEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HanpspkeHus. Tpancdopmarop. [IponsBoncTBo, nepenada u norpedienne
IIEKTPUUECKON SHEPTUH. DKOJOTMYECKUE PUCKU TIPU MPOU3BOACTBE
hriekTpo3Hepruu. KynpTypa ncnonb30BaHus 3J€KTPOIHEPTUU B IOBCETHEBHOM
PKU3HU

Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeHeHue. SIEKTPUUYECKUH
3BOHOK, T€HEPATOp MEPEMEHHOIO TOKA, JIMHUU JIEKTpoIepe1ay.

Hemoncmpayuu
1. HccnenoBanue mapameTpoB KosieOaTeabHOW CUCTEMbI (IIPYKUHHBIN
WM MaTeMaTU4eCKUi MasiTHUK).
Habmronenue 3aryxaronmx KoiaeOaHui.
HccnenoBanre CBOMCTB BRIHYXICHHBIX KOJIEOaHUH.
HabGmronenue pe3oHanca.
CB0OOAHBIE 2TIEKTPOMArHUTHBIE KOJICOaHUsI.
OcmunorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HAmpsDKEHUS  OT
BPEMEHM) U1 JIEKTPOMAarHUTHBIX KOJIEOaHUH.
Pe3onaHc npu nociae10BaTeaIbHOM COEIMHEHUN PE3UCTOPA, KaTyIIKH
MHIYKTUBHOCTHU U KOHJEHCATOpa.
8. Monenb IMHUM IEKTPONEpEaadHn.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

© gk wn

1. HccaemoBaHue 3aBHCUMOCTH nepruoaa MajbIX KoJIeOaHMit I'py3a HA4|
HHUTHU OT JJIMHBI HUTH U MaCCEhI I'py3a.
2. MHccnemoanue MNEPpEMCHHOTO TOKa B MLOCMKU H3 MOCICAOBATCIILEHO

COETMHEHHBIX KOHAEHCATOPa, KaTYIIKU U PE3UCTOopa.

DHEPreTHYECKOE OMMCaHNE (3aKOH COXPaHEHUST MEXaHUYECKOW SHEPTHH). Bb1600
OUHAMUYECKO20 ONUCAHUA 2APMOHUYECKUX KONeOAHUU U3 UX IHEP2emuUiecKo2o
1 KUHEeMAamuyecKo20 ONUCAHUSL.
Amnaumyoa u ¢pasa konebanuil. Ceszo amniumyosl Koieoanuil UCXoOHOU
BEIUUUHDBL C AMIIUMYOAMU KONeDAHUL €€ CKOPOCU U YCKOPEHUS.
[lepuon u gactoTa konebanuii. [lepron Manbx CBOOOTHBIX KOJICOAHMI
MaremaTnyeckoro MasiTHUKa. [lepuoa cBOOOIHBIX KoeOaHu MPY>KUHHOTO
MasITHUKA.
[TonsTre o 3aryxaroumux konedanusx. Boiyxaennsle konedanus. Pe3onanc.
Pe3onancHas kpuBas. BimsHue 3aTyxaHus Ha BUJI P€30HAHCHOM KPUBOM.
|ABTOKOJIE0aHUS

Texnuueckue ycmpoucmea u mexHono2U4ecKue npoyeccvl: METPOHOM, Yachl,
KaueJil, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu
1. 3anuck KoaedaTeIbHOrO ABMKEHUS.

2. HalOmoneHne He3aBUCHMOCTH ITI€pHOJAa MallbIX KoJeOaHUH rpys3a Hal
HUTH OT aMIUTUTY/IBL.

3. HccnenoBaHue 3aryxarommx KojeOaHMH | 3aBUCHMOCTH TIEPHOJA
CBOOO/IHBIX KOJIEOAHUH OT CONPOTHUBIICHHUS.

4. WccnenoBaHue KonebOaHMH rpy3a Ha MAacCHBHOM NpY>KHUHE C LIEJBIO)
(dbopMHpOBaHUS TIPEACTABICHUN 00 MICaTBHON MONENH MPYKUHHOTO
MasITHUKA.

5. 3aKoH COXpaHEHUs SHEPTHH MPU KoJIeOaHUSIX rpy3a Ha IPYy>KUHE.

6. HccnenoBaHue BBIHYKICHHBIX KOJIEOAHUH.

7. HabOmroneHnue pe3oHaHca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomaol, npakmuxKym

1. Usmepenue nepuoja CBOOOJHBIX KoJie0aHui HUTSHOTO,
Y TIPY’KMUHHOTO MasiTHUKOB.

2. VzyueHuwe 3aKOHOB JIBWKCHHUS Tella B XOJe KOJICOAHWW Ha YIPYrom
nojBece.

3. Uzyuenue nBWKEHUS HUTSHOTO MasTHUKA.

4. TIpeoOpa3oBaHue SHEPTUH B MIPY)KUHHOM MasTHUKE.

5. HccnenoBanue yObIBaHUS aMIUIUTYbI 3aTYXaIOIMIKUX KOIeOaHHUI.

6. HccrnenoBaHue BBIHYKICHHBIX KOJICOAHUH.
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Tema 2. Inexmpomaznummnule koneoanus (15 )

KonebarenbHbiit KOHTYP. CBOOOTHBIC 37ICKTPOMAarHUTHBIE KOJICOaHUs
B HCILHOM KosieOarepHOM KoHType. @opmyna Tomcona. Cesnzb amniumyovt
zapsioa Konoencamopa ¢ amnaumyoou Cuibl MoKd 8 KoiebameibHOM KOHmype.
3aKOH COXpaHEHHS YHEPTUU B HJICATBHOM KOJIe0aTeIbHOM KOHTYPE.
3aryxaromiye 1eKTpOMarHuTHbIe KojeOanus. BoiHy X 1eHHbIE
PIIEKTPOMATHUTHBIE KOJICOaHUsI.
[lepemeHHBIN TOK. MOIITHOCTH MEPEMEHHOTO TOKA. AMIUTUTYIHOE
1 JICHCTBYIOIIECE 3HAYCHNUE CHIIBI TOKA M HAMIPSKCHUS IIPU PA3TUIHON Popme
3aBHCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHHU.
Cunycouoanbhwiii nepemerHulll mok. Pesucmop, kondencamop u kamyuwka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 nepeMeHHo20 moka. Pezonanc moxos.
Pe3onanc HanpsceHul.
M neanbHblii Tpanchopmarop. [IpousBoacTBo, nepeaaya u norpedieHue
PIIEKTPUYECKON SHEPTHH.
DKOJIOTUYECKHE PUCKH TIPH MPOU3BOACTBE dIeKTpodHepruu. Kymbrypa)
MCTIOJTB30BaHMSI AJIEKTPOIHEPTUN B TIOBCETHEBHOM KHI3HH.
Texnuueckue ycmpoucmea u mexHon02UYecKue npoyeccyl: IEKTPUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKa, TUHUH AJIEKTporepeaad.
Jemoncmpayuu
CBOOOAHBIE DTIEKTPOMArHUTHBIE KOJICOAHMS.
3aBUCHMOCTh YacTOTHI CBOOOTHBIX KOJIeOAaHWW OT WHIYKTHBHOCTH|
1 EMKOCTH KOHTYpa.
OcrniorpaMMbl 3JICKTPOMArHUTHBIX KOJICOaHUH.
I'eneparop He3aTyxaronMx AMEKTPOMArHUTHBIX KOJIEOaHUH.
Mopenb JIeKTpOMarHUTHOTO TeHEPaTopa.
BrinyxeHHbIE CHHYCOHIaTbHBIE KOJIeOaHu .
Pesucrop,  karymka — WHAYKTUBHOCTH W KOHJCHCATOp B IICTIH
MEPEMEHHOTO TOKA.
8. Pe3onaHc mpu mOCIENOBaTEIbHOM COCIMHEHHWH PE3UCTOpa, KaTYIIKH|
WHIYKTUBHOCTHU U KOHJEHCATOpa.
9.  YCTpoicTBO M MPUHITUI JISHCTBUS TpaHCcopmaropa.
10. Mopnenb TUHUY IEKTpONepeaadn.
Yuenuueckuii sxcnepumenm, nabopamopnsie padomol, npakmuKym
1. W3yuenue tpanchopmaropa.

N =

No ok ow

2. Wccnenosanue NEPEMEHHOT'O TOKa ucpes IOCJICJOBATCIIbHO
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COeIMHEHHBIE KOHJICHCATOP, KaTyIIKy U PE3UCTOP.
3. Halmonenue 31eKTpoOMarHUTHOTO PE30HAHCA.
4. W ccnenoBaHue pabOTHl HCTOYHUKOB CBETA B IIEMH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3neKmpomazHummusle 60aHbsl (5 u)

Tema 3. Mexanuueckue u 3nekmpomaznummsle ¢0nbvl (10 u)

MexaHuuecKue BOJIHBI, YCII0BUs pacnpoctpanenus. [lepuoa. CkopocTh
[pactipoCTpaHeHusl U JAJIMHA BOJIHEL. [lonepeunbie U Mpo0ibHbIE BOJIHEI.
NuTtepdepenius u qudpakiys MEXaHUYECKUX BOJTH. 3ByK. CKOpPOCTh 3BYyKa.
['pomKoCTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa. DIEeKTPOMarHUTHBIC BOJIHEI.
YCI10BUSI M3 TydeHUS AIEKTPOMAarHUTHRIX BOJIH. B3anuMHast opueHTaIus
BekTOpoB E, B, V B anexkTpomaruutHOM BosiHE. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTPaXCHHE, MPEJIOMIICHUE, TIOJApU3anus, Tudpakius, HHTEpPEPECHIIHS.
CKOPOCTh 2JIEKTPOMArHUTHHIX BOJH. [1IKaiia 3IeKTpOMarHMTHBIX BOJIH.
[[puMeHeHne AIMEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY. [IpuHIIHIIBI
PaaNOCBS3H U TeNleBUIeHUs. Paqnonokamus. IIeKTpOMarHuTHOE 3arps3HeHne
OKpYIKaroIen CpeJibl.

Texnuyeckue ycmpoucmeéa u Hpakmuieckoe npumeHeHue: MYy3bIKaJIbHBIC
MHCTPYMEHTBI, YJIBTPA3ByKOBasi IMArHOCTUKA B TEXHUKE M MEAMIIMHE, pajap,
paToONpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-meus.

Hemoncmpayuu
1. OOpa3zoBaHWe M pPACHPOCTPAHEHUE TMOMEPEUYHBIX M TMPOAOIHHBIX
BOJIH.
2. Komnebimromieecs Telo Kak KICTOYHHK 3BYKa.
3. HaOmonenue oTpaskeHUs U MPENOMIEHUS MEXaHUYECKUX BOJTH.
4. HaOmronenue natepdepeHIny U AMPpakiiuy MEXaHUYeCKUX BOJIH.
5. 3BYKOBOI pe30HaHC.
6. HaOmroneHue cBsS3u rPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAON

M 4YaCTOTOU KOJIEOaHUIA.
HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHUE,
MIpeTIOMIICHUE, TIONSApU3alvs, TUGPaKIUs, HHTepPEePEHIIHS.

MexaHuueckue BOJIHbBI, YCIOBHS UX pacnpocTpaHenus. [lonepeunsie
1 TIPOJI0JIbHBIE BOJIHEL. [lepro, CKOpoCTh pacipOCTpaHEHUsI U IJTUHA BOJIHBI.
CBolicTBa MEXaHHUECKHUX BOJIH: OTpaKeHHUE, MpeoMIIeHne, HHTephepeHIs
1 i paKIys.
3ByK. CkOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[[IymoBOE 3arpsi3HEHHE OKPYKAIOIIEH CpPeIbl.
JJIeKTPOMArHUTHBIC BOJHBL. YCIOBUS HU3TYUYCHHS SIEKTPOMArHUTHBIX BOJH.
B3anMHast opueHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE.
CBOICTBA 1EKTPOMArHUTHBIX BOJH: OTPa)KEHUE, MIPEIOMIICHUE, MOJISPU3aLUs,
uHTepdepenus u qudpakuus. [llkana snekrpomarautHeIX BoiH. [Ipumenenune
PIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [[pUHIIMIIBI paanocBs3u
1 TeneBuaeHus. Paguonokanuys. DIeKTpOMarHuTHOE 3arpsi3HEHUE OKpPYKarolei
CpeIb

Texnuueckue ycmpoucmea U npaKmuyeckoe npumMeHeHue. My3bIKaIbHbIE
MHCTPYMEHTBI, pajap, paJuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-
[e4b, YIBTPa3ByKOBAas JMATHOCTUKA B TEXHUKE U MEUIIMHE.

Jemoncmpayuu
1. OOpa3oBaHKe U PACIPOCTPAHCHHE MOMEPEUHBIX U MPOIOTHHBIX BOJIH.
2. KoneOmromeecs Te10 Kak UCTOYHUK 3BYKa.
3. 3aBHCHMOCTD JJTMHBI BOJHBI OT YaCTOTHI KOJIEOaHUA.
4. HabmoneHue oTpakeHHs U IPETOMIICHHUS] MEXaHUYECKHUX BOJIH.
5. HalGmionenue nareppepeHnu 1 1udpakiuu MEXaHUYECKUX BOJIH.
6. AKyCTHYECKHl pe30HaHC.
7. CBoiicTBa yabTpa3ByKa U €ro IpUMEHEHHE.
8. HaOnronenue cBs3M IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOM
Y 4aCTOTOM KoyieOaHUii.
9. UccnenoBaHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTpakKEHUE,

npesoMiIeHue, nonuspusanus, 1udpakuns, HHTephepeHIus.
10. O6Hapy:xeHne nHPPAKPACHOTO U YIHTPA(UOIETOBOTO H3ITyUEHHH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol, npakmuxym
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1. H3ydeHue mapaMeTpoB 3ByKOBOW BOJIHBI.
2. VzyueHwe  pacmpoCTpaHEHHMS  3BYKOBBIX
MIPOCTPAHCTBE.

BOJIH B 3aMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

[ eomeTpuueckas ontuka. [IpsMonrHeiiHoe paclipoCTpaHEeHHE CBETa B
OIHOPOIHOM cpene. ToueuHblid HCTOYHUK cBeTa. JIyu cBera.

OTpakeHHe CBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3o0paxxeHuil B
[IJIOCKOM 3€pKalle.

[TpenomeHune cBeta. 3aKOHBI MIPETOMIICHUS CBeTa. AOCONIIOTHBIN MOKa3aTelb
npesomienus. [lonmHoe BHyTpeHHee oTpaxenue. [IpenesbHslii yros oiaHoro
BHYTPEHHEIO OTPAKEHUSI.

Jlucniepcus ceeta. CIIOKHBIN cocTaB Oenoro cBera. L[Bet. Cobuparomiue u
[PACCEUBAIOIINE JINH3BI.

Tonkast 1uH3a. POKYCHOE pacCTOSIHUE U ONTHYECKAsl CUJIA TOHKOW JIMH3BI.
[TocTpoeHune n300pa>keHUi B COOMPAIOIIUX U PACCENBAIOIINX JTUH3AX.
DopMysia TOHKOM JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JIMH30M.

[ Ipenenbl NpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonroBas ontuka. MaTepdepenius ceera. KorepeHTHbIC HCTOYHHKH.
YcrnoBust HabIIOIEHUST MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EepEeHIIMOHHOM
KapTUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB.

Jlndpaxuus ceera. JnppakunonHas pererka.

'YcnoBue HaOMIOAEHNS TIIaBHBIX MAKCUMYMOB TPH MaJICHUN
MOHOXPOMAaTHYECKOIO CBETa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus cBera

Texnuueckue ycmpoiicmea U npakmudyeckoe npumeHeHue. OYKU, IyIa,
(doToanmnapar, NPOEKIMOHHBIA anmapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJIIPOH L.

Hemoncmpayuu
1. IlpssmonuHEWHOE paclpOCTpaHEHUE, OTPAXKEHHE U MPEIOMIICHUE
cBeta. Onruyeckue NpudopsI.
[TonHoe BHyTpeHHee oTpaxeHue. Mozenb CBETOBOA.
HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.
Monenu Mukpockomna, TeJIeckona.

[ [psMosnMHEiTHOE pacipoCTpaHEHHE CBETA B OJJHOPO/IHOM cpene. JIyu cBera.
Toueunblil ICTOYHUK cBeTa. OTpakeHue CBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoenue uzo0paskeHuil B rmiockoM 3epkaie. Coepuueckue seprana.
[Tpenomiienne cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN TTOKA3aTelb
rpenomieHusi. OmuocumenvHulil nokasamens npenomienus. Illocmosncmeo
uaCmomul ceéema u COOMHoueHue OJIUH B0JIH NPU nepexooe
[MIOHOXPOMAMUYecKo20 ceema yepes 2panuyy pazoena 08yx onmuyecKux cpeo.
X00 nyueti 6 npusme. Jlucniepcus cBera. CioxHbIM cocTaB Oenoro cera. L[BeT.
[TonHoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHblil yroil oJTHOTO BHYTPEHHETO
orpaxenus. Codbuparowue u pacceusarowjue aun3ol. Tonkas nunza. PokycHoe
[PACCTOSIHHE U OMTUYECKasl CUJIa TOHKOM JIMH3HI.
3asucumocms (hoKyCcHO20 paccmosnusi MOHKOU CheputecKoll TUH3bL Om eé
ceomempuu u OMHOCUMENbHO20 NOKA3AMENs NPETIOMIEHUSL.
DopMysa TOHKOH JIMH3bI. YBEIUYECHHE, 1aBAEMOE JIMH30M.
X00 nyua, npoweduie2o 1un3y noo npou3BOIbHLIM Y2IIoM K €€ 21a6HOU
onmuueckotl ocu. Ilocmpoenue uz0opaxceHuli MoO4UKY U OMpPe3Ka NPAMou
6 COOUPAIOWUX U PACCEUBAIOWUX TUH3AX U UX CUCTNEMAX.
Onmuyeckue npubopul. Paspewarowas cnocobnocms. 1 1a3 kak onmuieckast
cucmema.
[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONITHUKH.
Bonnosas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. YCIOBHS
Ha0JIIO/IEHN I MAKCUMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOMN KapTHHE OT
[TBYX KOT€pEHTHBIX HCTOUHUKOB. [IprMepsh! kitaccudeckux HHTepPEpPEeHIIMOHHBIX
CXEM.
/Tudpaxmus ceeta. Audpakinonnas pemeéTka. YCioBue HaOMOAeHNS TIIaBHBIX
MaKCUMYMOB TIPH TTaJCHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO
[PELIETKY.
[Tonsipusanus cBeta

Texnuueckue ycmpoucmea u mMexHOLo2UYecKue npoyeccvl: OYKH, IyIa,
nepuckor, (oToarnmapar, MAKPOCKOII, MPOEKIIMOHHBINA anmapar, MpOCBETICHNE
OTITHKH, BOJIOKOHHAS OMTHKA, TUPPAKIIMOHHAS PEIIETKA.

AN SN

HaGmronenue natepdepeHImm ceera.
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HaGmonenue nudpakuum cBera.
Habmronenue aucrnepcun cBera.
[TonmydeHue CreKTpa ¢ TOMOIIBIO MPU3MBI.

© 0o N

10 HaOironeuue MOJIsIpU3aIluy CBETA.
Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomut
1. HM3MmepeHue nmokasaresis NpesiOMJICHUS CTEKIIA.
2. HccnenoBanue CBOWCTB M300paKCHUIA B JTMH3AX.
3. HaOmronenue qucnepcuu cBera.

[Tony4yeHnue criekTpa ¢ HOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Jemoncmpayuu
1. 3akoHbl OTpakeHHUs CBETA.
2. HccnenoBanue mpeaoMIIEHUs CBETA.
3. Halmionenue moaHOro BHYTPEHHETO OTpaskeHHsl. Moienb CBETOBOAA.
4. HWccnenoBaHue XoAa CBETOBBIX IYYKOB 4Yepe3 ILIOCKONApasuIeNbHYIO

IJIACTUHY U MPU3MY.
HccnenoBanre CBOMCTB M300payKeHUH B JIMH3AX.
Monenu MuKpockona, TeJecKomna.

HaOronesue nBETOB TOHKUX IUIEHOK.

5
6
7. HaGmonenune unrepdepeHnu cBera.
8
9

. HaGmronenue nudpaknuu cBera.
10. Uzydenue qudpakinOHHON PEIIETKH.
11. HaGmronenue qudpakiiMOHHOTO CIEKTpa.
12. HaOnronmeHue nuCriepCHA CBETA.
13. HaGmromenue moyisipu3aiii CBETa.
14. TlpumeHeHHE MOJIIPOUIOB TSI H3YUCHHS MEXaHUYCCKUX HAIPSHKCHUHA
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomot, nPAKMUKYM

1.
2.

N kW

9.

10.
11.
12.
13.

W3mepenue nokasaresns NpesioMIIEHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO DPACCTOSIHMS OT BELIECTBA
(Ha mpUMepe KUJIKUX JIUH3).

N3mepenue GpoKyCHOro pacCTOSTHUSI pacCEUBAIOIINX JTUH3.
[Tomyuenue n300pakeHusl B CUCTEME U3 MJIOCKOT0 3€pKaJia U JINH3BI.
[Tony4yenne n300paxeHus: B CHCTEME U3 JABYX JIMH3.
KoHcTpynpoBaHue TelIecKONUYEeCKUX CUCTEM.

HaGmonenue nudpakuuu, nHTEpQEpeHLInu 1 MOJspU3aluy CBETa.
W3ydeHune monspu3allMd CBETa, OTPaXEHHOIO OT IMOBEPXHOCTH]
JUDIIEKTPHKA.

N3ydenne naTepdepeHinm 1a3epHOro U3Iy4eHNs Ha IBYX LIETISIX.
HaGmonenue nucnepcum.

HaGnronenue u uccnenoBanue qudpakiimOHHOTO CIIEKTPa.

W3mepenue UIMHBI CBETOBOM BOJIHBI.
[Tonmyyenue cnekTpa W3Iy4EHU
JU(PPAKIMOHHON PEIIETKH.

CBETOIMO/Ia TIPH  TTOMOIIH

PA3JIEJI 6. OCHOBBI CIIELIUAJILHOM TEOPUU
OTHOCUTEJIbHOCTU (4 1)

PA3JIEJT 6. OCHOBBI CITELITUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

(59)
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Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnosvt CTO (5 u)

I’'panuLbl MPUMEHUMOCTH KJIaCCUUYECKOM MexaHukH. [locTynarsl
cneunaanoﬁ TCOPHUU OTHOCUTCIIbHOCTH: MHBAPHUAHTHOCTb MOAYJISA CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEeITHA
(OTHOCHUTEIBHOCTH OTHOBPEMEHHOCTH. 3aMeIJIEHHE BPEMEHU U COKpaIllEHUE
UTHHBIL.

(DHEPIUs U UMIYJIbC PENATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C HEPrue U UMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIBI. DHEPTUs
MTOKOS

["paHuUIIbI MPUMEHUMOCTH KJIACCUUECKOM MeXxaHUKH. [locTynaTel cienuaibHOM
TEOpUU OTHOCUTEILHOCTH.
[IpocTpancTBEeHHO-BpeMeHHOM nHTEepBall. [Ipeobpa3zoBanus Jlopenna. Yeimosue
[PUYUHHOCTH. OTHOCUTEIBLHOCTh OIHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU
11 COKpaIlleHHE JUTUHBI.
(DHEpPrusi U UMITYJIbC PEJIITUBUCTCKON YaCTHUIIBI.
CBsI3b Macchl C SHEPrUuel U UMITYJIbCOM PENIATUBUCTCKOM YaCTHUIIbI. DHEPTHUs
[TOKOS
Texnuueckue ycmpoucmea u mexHonro2UyecKue npoyeccol:
PUEMHUKH, YCKOPUTEIHU 3apSKEHHBIX YaCTHII.
Yuenuueckuii sxcnepumenm, nadopamopnvie padomut, npakmuxkym
OmnpeneneHue uUMIyJabCa M DHEPTUM  PENSITUBUCTCKUX — YACTHI]
(dotorpadusaM TPeKoOB 3apsHKEHHBIX YaCTUIl B MATHUTHOM I10JIE).

CIIYTHUKOBBLIC

(110]

PA3/IEJI 7. KBAHTOBAS ®U3UKA (15 u)

PA3JIEJI 7. KBAHTOBAS ®U3UKA (25 u)

Tema 1. Dnemenmeul Kéanmogoii onmuxu (6 u)

Tema 1. Kopnyckynapno — eonnoeoii oyanuszm (15 u )

Dotonbl. Dopmyna [Tnanka cBs3u s3HEpruu HOTOHA C €ro YacTOTON. DHeprus
1 IMITYJIbC (DOTOHA

OTtkpseiTue u uccnenoBanue Gorodddexra. Onpitol A. I. Cronerona. 3aKoHbBI
boroapdexra. YpaBHenue DitHireliHa ans pororapdexra. «KpacHas
rpanuna» Gotosddexra. JaBnenue ceera. OnbiTel I1. H. Jlebenena.
XMUMHYECKOE NEHCTBHUE CBETA.

Texnuueckue ycmpoiicmeéa u npaxmudeckoe npumenenue: (POTOIIEMEHT,
dboTomaTyuk, coHeuHas 6arapesi, CBETOIUOI.
Hemoncmpayuu

1. ®otordpdeKT Ha yCTaHOBKE C IUHKOBOM IJIACTHHOM.
2. HccnenoBanue 3akOHOB BHEIIHETO (hoTorddekTa.

3. Cseromuon.

4. ConneyHas 6arapes.

PaBHOBECHOE TEIUIOBOE U3IyUYeHHUE (M3TydeHHe aOCOIOTHO YEPHOTO TeEJIa).
3akoH cmeeHus Buna. ['unoresza M. [1nanka o kBaHTax.
@DOTOHBI. DHEPrus U UMITYJIbC (DOTOHA.
Ddotorddext. OnbiThl A. I. CToneroBa. 3akonsl hoTodpdekra. YpaBHeHue
DitHIITeHA 115 poTorddexTa. «KpacHast rpanuma» Gorosddexra.
/laBiieHre cBeTa (B YaCTHOCTH, /IaBJIEHHE CBETA Ha a0COJIFOTHO MOIVIOUIAOLIYIO
11 a0COJIOTHO OTpaXkarolyto moBepxHocTh). OnbiThl I1. H. JleGenena.
BonHoBeIe cBOMcTBA yacTull. Bonns! ne bpoiura. [nnaa BoaHel 1e bpoist
1 pa3Mepbl 00J1aCTH JIOKATU3aMK JBYOKYILeics yacTuisl. KopmyckynspHo-
BOJTHOBOM Jyanu3Mm. [{udpakius 3eKTpoHOB Ha KpUCTaJIax.
Crnenuduxa namepenuii B Mukpomupe. COOTHOILIEHHS HEONpeIeNnEHHOCTEN
[ eitzenOepra
Texnuueckue ycmpoucmeéa U MmexHoIO2UYeCKUue npoyeccvl. CHEKTPOMETD,
dotosrneMeHT, (QOTOAATUMK, TYHHENIbHBI MHKPOCKOIN, COJIHEYHast Oaraped,
CBETOAMO/.
Jemoncmpayuu
1. ®otorddexT Ha ycTaHOBKE C IMHKOBOM MIaCTUHOM.
2. HWccnenoBanue 3akOHOB BHEIIHETO (hoTOA(deKTa.
3. MHccrnenoBaHue 3aBUCHMOCTH CONPOTHBIICHUS MOJIYIMPOBOJHUKOB OT
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OCBEILEHHOCTH.
4. Cseroguof.
5. Conneunas Garapes.
Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomut, RPAKMUKYM
1. HUccnenoanue hoTope3ucropa.

2. W3mepenue mocrossHHOM IlmaHka Ha OCHOBE  HCCIEIOBaHUS
dotorddexra.
3. HccrnemoBanue 3aBUCUMOCTH CHJIBI TOKa 4Yepe3 CBETOMUOA OT

HaITPsXKCHUS.

Tema 2. Cmpoenue amoma (4 1)

Tema 2. Quzuka amoma (5 u)

Monens atoma Tomcona. OnbiTel Pezepdopa mo paccesHuIO 0-4acTHII.
[ Lnanerapnasa monenb atoma. [loctynarer bopa.
3nydyenHue u noraoiieHrue (GOTOHOB MPHU NEPEXOAE aTOMa C OTHOTO YPOBHS
HHEpruu Ha Apyroi. Buael ciekTpoB. CekTp ypoBHEN 3HEPIUH aToMa
BOJIOpOAA.
BosiHOBBIE CBOICTBA yacTUll. BonHbl 1e bpoitnsa. KopiycKynsipHO-BOJTHOBOM
Tyausm.
CHOHTaHHOE U BBIHYKJIEHHOE U3ITy4YCHUE
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. CieKTpanbHbIN
aHaJIu3 (CIEKTPOCKOM), JTa3ep, KBAHTOBBIA KOMITBIOTED.
Hemoncmpayuu

1. Mogens onbiTa Pezepdopra.

2. OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

3. HalGmronenue nuHENYaThIX CIIEKTPOB U3TYUYEHUSI.

4. Jlazep.
Yuenuueckuii sxkcnepumenm, nabopamopnuie padomut

1. HaGmroneHne TuHEHYaTOro CeKkTpa.

OnbITHI 110 UCCIIEOBAHUIO CTpOeHUs atoMa. [inanerapHas Mozaenb aroma
Pesepdopna.
[Toctynarsl bopa. M3nyuenue u nomorienrue (OTOHOB MPH MEPEXOe aToMa
C OJTHOTO YPOBHS SHEPTHH HA JPYIOW.
Buabl ciektpoB. CrIeKTp ypOBHEHN 3HEPruu aroMa BOJOPOAA.
CrnoHTaHHOE ¥ BBIHYXKJICHHOE U3JIy4eHHE cBeTa. Jlazep
Texnuueckue ycmpoucmea u mMexHOLO2UYeCKUe Npoyeccovl: CIEKTPaJIbHBIH
aHaJIN3 (CIEKTPOCKON), Ja3€ep, KBAHTOBBIA KOMITBIOTED.
Jemoncmpayuu
1. Moguens onbiTa Pezepdopra.
2. HalGnronenue nuHEYaTHIX CIIEKTPOB.
3. YcTpoHCTBO M IeHCTBHE CUETUNKA HOHU3UPYIOIINX YaCcTHII.
4. OrmpeneneHue JUIMHBI BOJIHBI JIA3EPHOTO U3ITYUYCHHUS.
Yuenuueckuii sxcnepumenm, nabopamopnsie padomeol, npakmuxym
1. HaGmrogeHue TMHEHUYATOro CIEKTpA.
2. HccrnemoBanme CrHekTpa pa3pekeHHOTO
U U3MepeHue noctossHHon Punbepra.

aTOMapHOTO  BOJOPO/A|

Tema 3. Duzuxka amomno2o a0pa u Inemenmapuvlx wacmuy (5 u )

Tema 3. Duzuxka amomno2o a0pa u 3nemenmapuvlx wacmuy (5 4 )

(DKCIIEpUMEHTBHI, I0Ka3bIBAIOIINE CI0KHOCTb CTPOeHUs Aapa. OTKpbITHE
panuoaktuBHOCTU. OnbITHI Pe3epdopaa no onpenesieHuto coctTaBa
panoakTUBHOTO M3MydeHus. CBolcTBa anbda-, 6eTa-, raMMa-u3IydeHHUs.
BiusHue paquoakTUBHOCTH Ha JKMBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA U
Helitpona. Hykinonnast Monens siipa [eiizenOepra—IUlBanenko. 3apsiy sapa.

HyknonHas Mmozens siipa [eiizenOepra—lBanenko. 3apsin siapa. MaccoBoe
qucio aapa. M3otomsl.

PanoakTuBHOCTE. Allbha-pacra. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal.
["amMMa-u3ydeHue. 3aKoH paJioaKTUBHOIO pacnaaa. PagnoakTuBHbIE H30TOIBI B

[IpUPOJC. CBoiicTBa HOHU3UPYIOIICTO U3JTYUCHUS. Bausiaue PaaAOAKTUBHOCTHU

39



MaccoBoe uncio siapa. M3oromsl. Anbga-pacnan. DIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacmaj. ['amMmma-u3iydeHue. 3akoH paHOaKTHBHOTO
pacmajia. DHeprus CBsI3U HYKJIOHOB B sijipe. SlaepHbie cuibl. Jledekt maccel
spa. SnepHsie peakuuu. JerieHue u CUuHTe3 siaep. SAaepHslil peakrop.
TepmosiiepHbIii cuaTe3. [Ipo0aeMBbl U TEPCIIEKTUBHI SAIEPHON SHEPTETHKHU.
JKOJIOTUYECKUE ACTIEKTHI IAEPHON SHEPTETUKU. DIIEMEHTAPHbIE YACTULIBI.
OTKpBITHE TO3UTPOHA. MeTOoAbl HAOMIONEHUS U PETUCTPAIH SJIEMEHTAPHBIX
gactul. OyHIaMeHTanbHbIe B3auMoieicTBUsA. EquHCTBO prusnueckoit
KapTUHBI MUpa
TexHuueckue ycmpoucmea u NpaKmuyeckoe npuUMeHeHue:
Kamepa BuuibcoHa, siiepHbIit peakTop, arToMHast 0om0a.
Hemoncmpayuu

1. CYET4MK MOHU3UPYIOIIMX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut

1. HccnemoBanue TpeKoB yacTull (110 rOTOBBIM ¢oTorpadusim).

JIO3UMETD,

Ha )KUBbIC OpraHu3Mbl. EcrecTBeHHBIN (oH m3myueHus. Jlosumerpusi.
(DHEprus CBS3M HYKIIOHOB B sifipe. SnepHbie cuibl. JlegekT Macchl sipa.
Anepubie peakiuu. Jenenne u cuaTe3 saep. Aaepusie peaktopsl. [IpodaemMbr
YIIPaBJISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHS
51 1epHOM SHEpreTUKU. MeToAbl perucTpaluy U UCCIEAOBAHMS JIEMEHTAPHBIX
yactull. OyH1aMeHTaJbHbIE B3aUMOJACHCTBUA. bapruOHbI, ME3OHBI U JICIITOHBI.
[IpencraBnenne o CtanaapTHON Moaenu. KBapk-Iit0OHHAas MOZIEIb aJpOHOB.
du3zuka 3a npenenamu CrannaptHoit moaenu. TémHas Matepust U TEMHas
pHeprus. EnuHcTBO (hr3nueckoil KapTUHBI MUDA.
Texnuueckue ycmpoucmea u mexHoai02uyecKue npoyeccvl: 103UMETp, Kamepa)
Bunbcona, sAepHBI peakTop, TEPMOSAIEPHBIN peakTop, aromMHas OomoOa,
MarHUTHO-PE30HAaHCHAsI TOMOTrpadus.
Yuenuueckuii sxcnepumenm, nadopamopnvie padomut, npakmuxkym
1. HccnemoBanue TPEeKOB YacTHII (ITO TOTOBBIM (OTOTpadusIM).
2. HccnenoBanue paAroakTUBHOTO ()OHA C UCTOIB30BAHUEM JJO3UMETPA.
3. H3yuenwue nmoriomnieHus 0eTa-4acTHI] ATIOMUHUEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUUN U ACTPODOU3UKMU (7 1)

PA3JIEJI 8. OJIEMEHTBI ACTPOHOMUUN U ACTPODOU3IUKU (12 )

Tema 1. Inemenmot acmpoghusuxu (7 4 )

Tema 1. Inemenmut acmpoguzuku (12 u )

(JTanbl pa3BUTHS acTpoHOMUH. [IpHKiIaHOE 1 MUPOBO33pEHYECKOE 3HAUEHNE
acTpoHoMuu. Bun 3B€31H0T0 HEGa. Co3Be3ust, spKue 3BE3/1bI, UIAHETHI,
nx BuguMoe asrkenne. Conneunas cuctema. Comnie. CoHeunast
AKTUBHOCTB. McTounuk sHeprun ComnHLa U 3BE€31. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKH. [lnarpamma «CHeKTpasbHbIN KJ1acC — CBETUMOCTBY. 3BE3/IbI
[TIaBHOW ITOCJIEJOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY
151 3BE3/] NIABHOM TOCJIEI0BAaTEIbHOCTH. BHYTpEeHHEE CcTpOoeHUE 3BE3 .
CoBpeMEHHBIE MPEACTABIEHUS O IPOUCXOKAEHUH U dBoronnn CosHna u
3BE31. DTalbl )KU3HU 3BE3L.
Mneunslii [IyTe — Hama ['anaktuka. [lonoxenne u neuxenne CoiaHua B
["amaktuke. Tumnel ramaktuk. Paguoranaktuku u kBasapbl. YEpHbIE IBIPHI B
sipax ranakTuk. Beenennas. Pacimpenue Beenennoit. 3akon Xa606ma.
Pasberanue ranaktuk. Teopus bonpiioro B3peiBa. PennkToBoe usnydenue.
MacmtaOHas crpykrypa Beenennoil. Meraranaktuka. Heperménusie
poOIeMbl ACTPOHOMUHU.

Yuenuueckue naoniooenusn

JTamnsl pa3BUTUS acTpoHOMUU. [IpukiagHOe U MUPOBO33PEHUECKOE 3HAUYCHUE
acTpoHOMUU. [[pUMEHUMOCTD 3aKOHOB (DPU3UKH JUTISI OOBSICHEHUS TIPHUPOJIBI
KOCMHYECKHX O0OBEKTOB.

MeTombl acTpOHOMHUYECKUX nccienoBanmii. COBpeMEHHBIC ONITHYCCKHE
TEJIECKOIIbI, PaINOTENECKOIbI, BHEaTMOC(hepHast aCTPOHOMHUSI.

Bu 38é31H0T0 HEOa. Co3Be3usl, SpKUE 3BE3/IbI, TUIAHETHI, UX BUIUMOE
IBIOKCHUIE.

CoJiHeUHas CUCTEMA.

Comnnrte. ConHeuHasi akTUBHOCTH. MlcTounuk sHepruu ConHIa u 3BE3 .
3BE3/BI, IX OCHOBHBIC XapaKTEPUCTUKH. J[narpaMMa «CIeKTpabHBINA KIIacC —
CBETUMOCTBY. 3BE3/bI INIABHOM MOCICA0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JIJTS 3BE3)T IIaBHOM TOCIICIOBATEIbHOCTH. BHYTpeHHee cTpocHHe
3BE31. COBpEeMEHHBIE MPEACTABICHHS O IPOUCXOKACHUH U 3BOJroIuU CoNHIIa U
3BE31. DTaIbl JKU3HU 3BE3I.

Mneunsbiii [Tyts — Hama Nanaktuka. [onoxxenue u neuxenue ConHila B
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Iri1a3omM C
g onpCaACJICHUA

1. HaOmroneuuns
KOMHBIOTepHBIX

HEBOOPYKEHHBIM
MIPUIIOKECHU N

CeBepHOro nostymapus 1 sspKkue 3BE3/1bl.
2. HaOmronenus B teneckon JlyHsl, manet, Miteanoro [TyTu.

HCITIOJIB30BAHUEM|
ITOJIOXKCHHU]
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO OaTry: OCHOBHEBIC CO3BE3Ms

["anmaktuke. Tunsl ranaktuk. Pagroranaktuku v kBa3zapbl. YEpHbIE ABIPHI B
sinpax ranakTuk. Beenennas. Pacumpenue Beenennoii. 3akon Xab60ia.
Pasz0eranue ranaktuk. Teopust bosnbiioro B3psiBa. PenukroBoe usiydeHue.
MacmraOHas cTpykrypa Beenennoil. MeraranakTuka.
Hepewménnsie mpobiieMbl aCTPOHOMHH
Yuenuueckue naoniooenun:
1. HaOmronenus 3BE3HOIO Heba HEBOOPYKEHHBIM 1a3oM|
C UCTIOJIH30BAHUEM KOMITHIOTEPHBIX MPUIOKCHUN I OMpeAeiCHUs]
MOJIOKEHHUS] HeOECHbIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBepHOTro MONymapHst U IPKUe 3BE3IIBI.
2. HaOmionenus B teneckomn JIyHBI, MIIaHET, TyMaHHOCTEH U 3BE3AHBIX|
CKOIUJICHUU.

OU3NYECKUM ITPAKTUKYM (16 yacoB)

Cnocobbl  usmepenus  Qusuueckux GeIUYUH — C UCHOTb306AHUEM — AHANO20BbIX
U YUuPposwIX UIMEPUMENLHBIX NPUOOPOE U KOMILIOMEPHBIX OAMYUKOBLIX CUCHIEM.
Abcontomuvie u omnocumenvHble NOSPEUHOCIU USMEPEHULL PUSULECKUX BETUUUH.
Oyenka epanuy nozpewtHocmeii.

IIposedenue koceenHvIX UsMeEpPeHUll, UCCTE008AHUL 3A8UCUMOCTEL
Qusuneckux eruyUH, NPosepKa NPedIoNHCeHHbIX 2unomes (8b100p U3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazoenax « Yuenuueckuii 3kcnepumenm,
s1abopamopHbie padbomvl, NPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHUE (4 u)

OBOBIIAIOUIEE ITOBTOPEHUE (15 u)

Ponb pu3MKHM 1 aCTPOHOMUU B 3KOHOMUYECKOH, TEXHOJIOTUYECKOH,
COLMAJIBHOW U 3TUYECKOU c(hepax AesTeIbHOCTH YeI0BEKa; pOib U MECTO
(GU3MKK ¥ aCTPOHOMHH B COBPEMEHHOM Hay4YHOM KapTHHE MUPa; pOjb
¢u3nueckoil Teopuu B GOPMUPOBAHUU MPEICTABIEHUHN O (PHU3HUECKON
KapTUHE MUPa, MECTO (PU3NUECKON KapTHHBI MHpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHHM 0 MpUpoae

O0o001IeHre 1 cucTeMaTH3alys CoAep KaHus pa3eoB Kypca « MexaHuKay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», « DIEKTPOAUHAMUKAY,
«Konebanus 1 BoHB, «OCHOBBI CIIEUAIBHON TEOPUU OTHOCUTEIIBHOCTHY,
«KBanTOoBas pusnka», «II1eMEHTbl aCTPOHOMHUU U aCTPOPUIUKI.
Ponb  ¢u3uKM ¥ acTpOHOMHM B DKOHOMHMYECKOH,  TEXHOJIIOTHYECKOMH,
COLIMAJILHOM W ATHYECKOM cdepax NeATENIbHOCTH YeJIOBEKa; pPOJb M MECTO
(GU3MKM U aCTPOHOMHMH B COBPEMEHHOH HayyHOW KapTHHE MHUpA; 3HAYEHUE
OTMCATENIbHON, CHCTEMAaTHU3UPYIONIEeH, OOBSICHUTEILHON W MPOTHOCTUYECKON
¢byHKUIMH (u3ndYeckoil Teopuu; posib (HU3NYECKO Teopuu B (OPMHPOBAHUHU

MIpeJICTaBICHU O (hU3HUECKOl KapTUHE MHpa, MECTO (U3NYECKON KapTHUHBI
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MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTaBICHHIMA
0 NIpUpoOJIe

Peseps (3 u)

Peseps (10 u)

TemaTnueckoe IJIAHUPOBAHHUE 11O (])n3m<e. 11 kaace.

No HaumenoBanue KonuuectBo yacos DJeKTpOHHbBIE CIIMCOK UTOTOBBIX INTAHUPYEMBbIX Croco0 OlEHKU
pasnenoB, TeM (6a30BbI\yITyOICHHBIH) (tmudpoBsIe) PE3YJIBTAaTOB C YKa3aHUEM ITAIOB MX HUTOTOBBIX

/1 o0Opa3oBareIbHbIE (dbopmMupoBaHUs TUTAHUPYEMBIX

Bcero | KonrponeH | Ilpakruuec
pecypchl pe3yNbTaToB
bIe paboTHI
KHe paboThl
1 DJICKTPOAMHAMHUKA 11\27 1M\ 2\2 http://school- AHanM3upoBaTh M OOBACHATH DJIEKTPOMArHUTHbIE | YCTHBII OMpPOC;

collection.edu.ru/

https://resh.edu.ru/sub

ject/28/11/

NpOLECCHl M SIBJICHHS,  HUCIIONBb3YS  OCHOBHBIE
HOJIOXKEHHS 1 3aKOHBI ANEKTPOIUHAMHUKH
U CHELUAIBHOM TEOPUH OTHOCHTEIBHOCTH (3aKOH
COXpaHEHHUs 3JIEKTPUUECKOTo 3apsa, cuia AMrepa,
cuia Jlopenua, 3aKOH 3JIEKTPOMATrHUTHOU
uHAyKuM,  npauio  Jlenma, cBsp  OJC
CaMOMHAYKIIMU B DJIEMEHTE AJICKTPUUECKOH LIENH CO
CKOPOCTBIO H3MEHEHHsI CHJIBI TOKa; MOCTYJIaThl
CIeHaNbHON TEOpUU OTHOCHUTEJIBHOCTH
OltHmITeHA),

OOBSICHATh OCOOCHHOCTH MPOTEKaHUs (HU3NUECKUX
SIBIICHHIA: ANIEKTPOMArHUTHAS WHIYKLUS,
CaMOMHAYKIIHS, pe30HaHC; onpeoenamo
Hanpagnenue  UHOYKYUYU — MASHUMHO20  NOJA
npo6ooHuKa ¢ MOKOM, cunbl Amnepa  u cunvi
Jlopenya; TpOBOIUTH HCCIEOBAaHUE 3aBUCHUMOCTEH
(U3MYECKUX BEIIMYUH C UCIIOJIB30BAHUEM HPSMbIX
U3MEPEHUIi: TP 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(bukcupoBaTh pe3yabTaThl MOJTy4YeHHON
3aBUCHUMOCTH  (M3MYECKHX  BEJIMYMH B BUJIE
rpa@uKoB ¢ y4€ToM abCONIOTHBIX TOTPEITHOCTEH
W3MEpeHuil, Jenarb BBIBOJABI 10  pe3yjlbTaTaMm
HCCIICIOBAHHS;

MIPOBOJIUTh KOCBEHHBIE HW3MEPEHUsl (PU3nUecKux
BEJIMYMH; IPU STOM BBIOUPATh ONTUMAIbHBIH METOJ
H3MepeHus, OIICHUBATH a0COJFOTHBIE
1 OTHOCHUTEJIbHBIC MOTPEITHOCTH HPSIMBIX

pelleHHe PacyeTHhIX
U KaueCTBEHHBIX
3a7a4;  BBINOJHCHHE
MIPaKTHYECKUX PaboT
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1 KOCBCHHBIX H3M€peHHI>i;

Konebaunus u
BOJIHBI

24\60

2\3

0\

http://school-
collection.edu.ru/

https://resh.edu.ru/sub

ject/28/11/

OOBSICHIATE 0COOCHHOCTH MPOTEKaHHUs (PU3NUECKUX
SBIEHUNA: MHTepdepeHIus BOJNH, AUPpPaKIys,
JMCHEpCHs, TIOJIHOE  BHYTPEHHEE  OTpaKEHUE;
cmpoums  uzobpadicenue, co30agaemoe  NIOCKUM
3epKAIOM, MOHKOU JUH30U, U PACCUUMBIEAMDb €20
Xapaxkmepucmuku; pelaTh KauyeCTBEHHBbIC 3ajauu,
TpeOyoue MpPUMEHEHHsT 3HaHMH M3  PasHbIX
pas3nenoB IMIKOJBHOTO Kypca (HM3HMKH, a makoice
unmezpayuy  3HAHUN U3 Opy2ux  Npeomemos
ecmecmeenHO-HayUHo20 — YUKIA: — BbLICIMPAUSamy
JNOZUYECKYI0 YENOUKY PACCYIHCOeHUll ¢ ONopou Ha
u3yyenmvle 3aKOHbl, 3AKOHOMEPHOCTU U Qu3UYecKue
ABNEHUA;

UCnonvL306amy  meopemuieckue — 3HaMus  OnA
00VACHEeHUs ~ OCHOBHBIX — NPUHWUNO  pabomvl
usMepumenbHoix npubopos, MexXHU4ecKux
yempoticma U MEXHONOSUYECKUX npoyeccos;
NPOAGIAMb  OP2AHUAYUOHHBIE U HOZHABATHENbHYLE
YMEHUA CaMOCMOAMENbHO20 NPUOOPemeHUs HOBbIX
3HaHULl 6 Mpoyecce  GbINOAHEHUSL  NPOEKMHBIX
u yuebHO-ucciedo8amensckux pabom

VYerHsbli o1poc;

pelleHHe PacueTHBIX
U KaueCTBEHHBIX
3a7a4;  BBINOJHCHHE
MIPaKTHYECKUX PaboT
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3 OCHOBBI 4\5 0\0 1\ http://school- Tonumams  3HaueHue  onucamenvbHou, | YCTHBIN onpoc;
creuaabHOR collection.edu.ru/ cucmemamusupyiouetl, 0613}ZCHumeJZbH0Lf pellicHHe  paCUETHBIX
TeOpHH U npocHOCMuYeckol @yHKyutl gusuyeckou | KAYCCTBEHHBIX
OTHOCUTEIBHOCTU meopuu — 3JZ€Kmp0()MHa.MI/lKM, 3a/1ay;
https://resh.edu.ru/sub CNeyuaibHOl Mmeopuu OMmHOCUMENbHOCHIU,
ject/28/11/ K8AHMOBOU  (DU3UKU;  pasnuuaTh  YCIOBUS
(rpaHuIBI, OONACTH) NPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, NOHUMAams eceo6u4m7 xapaxkmep
qbyHOa/weHmaﬂbelx 3AKOHO6 U 02paHu4eHHoOCnb
UCNOJIb30BAHUA YUACMHBIX 3CZKOH06;
4 KBanrtoBas ¢usuka 15\25 1M\ 0O\11 http://school- AHanM3upoBaTh U OOBSCHATH KBAHTOBBIE MPOIECCH | YCTHBII OMpOC;

collection.edu.ru/

https://resh.edu.ru/sub

ject/28/11/

" SABJICHUA, HCIOJIb3YsL IIOJIOXKCHUA KBaHTOBOI
¢usuku (ypaBHeHue DitHiuTeitHa 1ist porospdexra,
NEepBBIM UM BTOPOM mocTynarsl bopa, npuHLMI
COOTHOILICHUS HeompenenéHHocTell [eizenbepra,
3aKOHBI COXPAHEHHUS 3apsZI0BOrO M MAaCCOBOTO YHCEN

1 OHCPIUuu B AJICPHBIX pCaKkuuix, 3aKOH
PaIMOAaKTUBHOTO Paciiajia); OObICHITh 0COOCHHOCTH
NIPOTEKAHUsA ¢bu3ryecKux SIBJICHUI:

¢dorosnekrpuyeckuit apdekt (poroaddexr), anbda-
u Oeta-pacmamsl  siiep, TraMMa-u3NydeHHe  sep;
(bu3nUecKre MPUHIMMIBI CIEKTPATHHOTO aHAH3a
U paboThI J1a3epa;

NPUMEHATh pa3IUyHble CHOCOOBI PabOTHI

¢ nHpopmanuen (uzngeckoro COZIepIKaHus
C HCTIOJIb30BAaHUEM COBPEMEHHBIX
MHQOPMALMOHHBIX  TEXHOJOTHH:  TpPH  3TOM
HCIIONb30BaTh  COBpPEMEHHBIE  MH(OpPMAIMOHHEIE
TEXHOJIOTHH JUIst TIONCKa, nepepaboTkn

U TIpEeIbSBICHNAS y4eOHOH ¥ HayYHO-TIOMYJISIPHON
nH}opManuK, CTPYKTYPUPOBAHUS U MHTEPIPETALIN
nHpopMaluy,  TONYYEHHOH W3  pa3iIMYHbBIX
HCTOYHUKOB,;

pCIICHHE PpaCYETHBIX
u Ka4eCTBEHHBIX
3aJa4, BBIIIOJIHCHUEC
NPaKTHYECKUX padoT
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5 DIIEMEHTEI \12 0\0 0\2 http://school- Ipumensamo ocnosononazawue acmponomuyeckue | YCTHBIH OIPOC;
ACTPOHOMHH U collection.edu.ru/ NOHAMUS, — Meopuu U 3aKOHbl Ol AHATU3A
acTpodu3uKH U 0OvACHEHUs Pusuueckux npoyeccos, | PEHICHAC  PACUCTHBIX
P NPOUCXO0AUUX 6 36630aX, 6 36630HbIX cucmemax, | 1 KaqCCTBCHHBIX
6 Mediccanaxmuueckoll cpede; 06udicenus Hebecnix | 38139,
men, agomoyuu  36€30 u Bcenennoil; onucvigams
MemoOobl NOMYYEHUSI HAYUHBIX ACHPOHOMUYECKUX
SHAHUIL ROHUMAMb pob ACTPOHOMHH
B IIPAKTUYECKON JeATETbHOCTH YenoBeKa
https://resh.edu.ru/sub | JATbHENIIEM HAyYHO-TEX HUYECKOM Pa3BUTHH;
ject/28/11/
O6o6maromee AN\15 0\0 0\0 http://school- NPOAGIAMb  OP2AHUIAYUOHHbIE U NO3HAsameNbHble | YCTHBII ompoc;
i MEHUSL CAMOCIMOSAMENbHO20 NPUOOPEmeHus HOBbIX
TIOBTOPEHHUE collection.edu.ru/ | » puoop pelllcHHE  pacUCTHBIX

https://resh.edu.ru/sub

ject/28/11/

3HaHUl 6 npoyecce  GbINOAHEHUS  NPOEKMHBIX
U y4eOHO-UCCe008aMENbCKUX pabom;NOHUMaTh
(meMOHCTpUPOBATh) POIb (PU3UKU B SIKOHOMHICCKOH,
TEXHOJIOTUYECKOM, COIMaIbHOM M ATUYECKOM
cepax [eATENPHOCTH 4EJOBEKa; pOJIb M MECTO

(U3UKH B COBPEMEHHOI HayYHOH KapTHHE MUpa

31 KaueCTBEHHBIX
3a]1a4;
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

dusnka (6a30BsIii ypoBensb) Mskuiies 5., Byxosues b.b., Corckuit H.H.\ oz pex. I[Mapdentresoii H.A.
«ITpocserenuey.

Ousnka Mexanuka (yrryoneHnsiid yposens) Msikumes I.51., CunsikoB A.3., «poday.

®usnka. MonekymsipHas pusuka. Tepmoaunamuka (yrryOnenusii ypoBens) Msikumes I.51., CunsikoB

A.3., «Ipodar.

®dusnka. DnekTpoauHamuka (yrryoneHHbid ypoBeHnb)Msikues [.51., CunskoB A.3., «Ipoday.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubnunoreka LIOK
http://school-collection.edu.ru/

POII
https://resh.edu.ru/subject/28/11/
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