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@OenepanpHas pabodass mporpamma 1o ydeOHoOMy mnpeamery  «Dusukay
(yrnyOneHHBIH ypoBeHB) (MpeaMeTHas o0iacTh «EcCTeCcTBEHHO-HAy4YHBIE MPEIMETHD)
(Tazmee COOTBETCTBEHHO — Mporpamma Mo (u3uke, pU3uKa) BKIOYACT MOSCHUTEIBHYIO
3aMmCKy, CoiepKaHue 00yUYeHUs, MIIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS IPOTPAMMBI  TI0
bu3MKe, TEeMaTUYECKOE IUIAHUPOBAaHUE, IEepeYeHb (KOAU(PHUKATOP) MPOBEPSIEMBIX
TpeOOBaHUII K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHOM MPOTPaMMBI
cpeaHero od1iero 0opa3oBaHus U 3JIEMEHTOB COJIEPKaHUsA MO (PU3UKE.

[losicuutenpHast 3amuMcka OTpakaeT oOmme 1end U 3a7add  (U3HKH,
XapaKTePUCTUKY TICHXOJIOTHUYECKUX MPEANOCHUIOK K €€ HM3YyYCHHUIO OO0YyJarolIMMHCS,
MECTO B CTPYKType yueOHOro MjaHa, a TakXe MOAXOAbl K OTOOpY coaepaHHs, K
OIpE/ICNICHUIO TUIAHUPYEMBIX PE3YJIbTaTOB.

Copepxxanne OOy4YeHHMs] PACKpPbIBACT COJCpP)KATEJIbHbIE JIMHUU, KOTOpBIE
npeaIaraloTcs Uis 00s13aTEIbHOTO M3YyUeHHUsl B KaXKIOM KIJIAcCe Ha YPOBHE CPEIHETO
ob1rero oopa3oBaHus.

[Inanupyemble pe3ynbTaThl OCBOEHUS MPOrpaMMbl IO (PU3MKE BKIHOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 32 BECh MEPHOJ] OOy4YeHHsS Ha YpOBHE
cpeaHero oo1ero o0pa3oBaHus, a TaKXKe MPEeIMETHbIE TOCTHXKEHUs 00yJarolerocs: 3a
KaXIbIH T0J1 00yUeHUS.

MMOACHUTEJBHASA 3AIINCKA

[Iporpamma o ¢usuke Ha ypoBHE cpeaHero oodiero oOpazoBaHus pa3padoTaHa
HAa OCHOBE TOJO)KEHHM ¢ TpeOoBaHUM K pe3yibTaTaM OCBOEHHMS OCHOBHOM
obOpasoBarenbHOl mporpammel, npencraBieHHbix B ®I'OC COO, a Takxke C yd4eToM
dbenepanbHOlt  paboueld mporpamMMmbl  BocmHTaHWs u  KOHIENIMK mpernogaBaHus
yueObHoro mnpenMera «Dduznka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
denepanuu, peaiM3yOINX OCHOBHbIE 00pa30BaTeIbHBIE TPOTPAMMBI.

[Iporpamma mo ¢u3uke ompenenser 00s3aTebHOE MPEAMETHOE COJIep KaHUe,
YCTAaHABIMBACT PEKOMEHAYEMYIO IMOCIEA0BATEIbHOCTh M3YYEHUS TEM U Pa3/ENIOB
y4e0HOTO TpeIMeTa C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JTOTUKH
y4eOHOro Ipoliecca, BO3PACTHBIX OcCOoOeHHOocTel oOyuwatommuxcs. IIporpamma o
¢usnke AaeT MpPEACTaBICHHUE O LENAX, COACpKAHUM, OOIIel CTpaTeruud OOydeHHs,
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BOCIIUTAHUSI U Pa3BUTHUS 00YUaIOIIUXCS CPeACTBAMU yueOHOro npeamera «dusuka» Ha
yriayOJIeHHOM YPOBHE.

N3yuenue xypca puzuku yriayOJeHHOTO YPOBHSI MO3BOJISIET PEAM30BaTh 3aJa4u
npoecCHOoHaNBEHON OPUEHTAINH, HAMPABIECHO HA CO3JaHWE YCIOBHMA IS MPOSBIICHHUS
CBOMX WHTEIUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXKIhIM OOYyYarOIIUMCH,
KOTOpbIE  HEOOXOIMMBI  JJIi  MPOJOJDKEHHUS  0Opa3oBaHUsi B OpraHU3aLMSIX
mpoecCHOHATEHOTO  00pa30BaHUSl 1O Pa3IWYHBIM  (PU3UKO-TEXHUICCKUM u
WHKEHEPHBIM CIIEUATLHOCTSIM.

B mporpamme mo ¢usuke onpenensioTcs MUIAHUPYEMble PEe3yJbTaThl OCBOCHUS
Kypca (GU3MKM Ha YpOBHE CcpeaHero oOmiero o0pa3oBaHMs: JMYHOCTHBIE,
MeTanpeIMETHBIE, MpEIMETHbIC (Ha  yrIyOJE€HHOM  YpOBHE). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM Il pa3paboTKu  TpeOOBaHUW K  JIMYHOCTHBIM,
MeETaIpeMETHBIM U MPEAMETHBIM pe3yIbTaTaM 00y4aroluXcsi, OCBOUBIIUX TPOrPAMMY
no (u3MKe Ha YypOBHE CpEeAHEro oOmiero oOpa3oBaHMS Ha YIIyOJIEHHOM YpPOBHE,
ABJISIETCA CUCTEMHO-/IESITEIbHOCTHBIN MOAXO/.

[Iporpamma o ¢u3MKe BKIIOYAET: TJIAHUPYEMBbIE PEe3ybTaThl OCBOCHHS Kypca

¢bu3uKH Ha Yr1yOJEHHOM YPOBHE, B TOM
YyuCIe MpeAMETHBIE PEe3yJIbTaThl MO rojaM 00y4YEHUS; COJIEPKAHUE

y4yeOHoro npeamera «Pu3nka» mo rojaM 00ydeHHUs;

TEMAaTUYEeCKOE MJIaHUPOBAHUE 10 T0JI1aM O0yUECHUS;

nepedeHb (KoaudukaTop) MpoBepsIeMbIX TpeOOBaHUW K pe3yJibTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeILHON MPOrpaMMbl CpeaHEro o0I1ero oopa3oBaHus U PJIEMEHTOB
cozepxaHus o Gpusuke.

[Iporpamma 1o ¢u3uke UMeeT MPUMEPHBINA XapaKTep U MOXKET OBITh UCIIOJIb30BaHA
YUUTETSIMUA (PU3UKH JIJ151 COCTABJICHUS CBOMX PaO0OUYUX MPOTPAMM.

[Iporpamma 1o ¢u3HMKe NPEAOCTABIIET BO3MOKHOCTH ISl peaM3aiiiil pa3InuHbIX
METOJUYECKUX IOJIXO0J0B K MpenojaBaHui0 (U3UKU Ha YriayOJEHHOM YPOBHE TIpH
YCJIOBUU COXPAaHEHUs 0053aTeIbHOM YaCcTH COJIepKaHUsI Kypca

du3nka KaKk Hayka 0 HauboJiee OOIIMX 3aKOHAX MPUPObI, BHICTyMAsi B KaUECTBE
y4eOHOTO TpeJMeTa B IIKOJIe, BHOCUT CYIIECTBCHHBIN BKJIaJ B CUCTEMYy 3HaHUU 00
okpyxatomem wmupe. IlIkoapHbIE Kypc UMK — CHCTEMOOOpa3YIOIINil TS
€CTEeCTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHE 3aKOHBI JIeXKAT B
OCHOBE TPOIECCOB M SBJICHUN, HW3y4aeMbIX XHUMHEH, OuoNOTHel, Qu3nueckon
reorpadueit u actpoHomuei. Vcnosib30BaHNE W aKTUBHOE MPUMEHEHUE (PU3UYECKUX
3HAHWM ONpPENeNniIo0 XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHHA B
chepe PHEepreTHKU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, TIOJyYCHUSI HOBBIX MAaTEPHAIIOB C
3a/IaHHBIMU cBoMcTBamMu. M3yueHnue pu3uKu BHOCUT OCHOBHOM BKJIaJ B (hopMupoBaHue
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa OOydaromierocs, B (OpPMHpPOBAHWE YMEHUU
NPUMEHSTH HAYUYHbI METO]I TO3HAHUS MPHU BHITIOJHEHUU UMH YYEOHBIX HCCIIEIOBAHUH.
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B ocHOBY Kypca (pU3MKH Ha ypOBHE CpPEIHEro 00IIEero 00pa3oBaHUs MOJIOKEH P
UJEi, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK MPHUHIIUIIBI €r0 MOCTPOEHUS.

Hoea wyenocmuocmu. B COOTBETCTBUM C HEW KypC SBIKIETCA JIOTUYECKH
3aBEpPILIECHHBIM, OH COJEPKUT MaTepHal M3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOMN (PU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUU ¢ HEMl MaTepuall Kypca (pU3UKU 00bEIUHEH
BOKpYr ¢usnyeckux Tteopuil. Bemymum B Kypce sBiseTcss ¢GopMUpOBaHHE
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaT€pUH, BELIECTBE U IOJIE.

Hoea zymanumapuzayuu. Peanuzauus WIeW MNOPEANOJATaeT HCIOJIb30BAHUEC
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NIECKON HAYKH, OCMBICIICHUE CBS3U Pa3BUTHS (DU3UKU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPOOJIEMaAMHU.

Hoea npuxnaonou nanpasnennocmu. Kypc ¢Gusnku yriayOJeHHOTO YpPOBHS
IpeanojaraeT 3HaAaKOMCTBO C IIMPOKHM KPYroM TEXHMYECKHMX W TEXHOJOTMYECKHX
MPUJIOKEHUIN W3YyUYECHHBIX TEOPUW M 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha ypOBHE
00IIMX MPEeCTAaBICHUN U COBPEMEHHbBIC TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3Ixkonocuzayuu  peamusyercsi TIOCPEACTBOM  BBEACHUS  BJIEMEHTOB
COJICp’KaHMS, TOCBAIICHHBIX HKOJOTHUUECKHUM IMpoOieMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBI C Pa3BUTHEM TEXHUKM W TEXHOJIOTHM, a TakKe OOCYXKIeHUus Mmpodiem
PaIlMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHMe  colepaHusi OporpaMMbl 1O (GU3UKE  JIOJHDKHO — CTPOUTCS

Ha TPUHIUIIAX CUCTEMHO-AESITEIIbHOCTHOTO Toaxoaa. Jus Qu3uku peanusarusi dTUX
MPUHITUIIOB 0a3upyeTcsl Ha HCIIOJIb30BAaHUU CaMOCTOSITEIIPHOTO JKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHcTBYtoMIEro akTopa yueOHoro mnporecca. st yramyOaeHHOTO YPOBHS —
3TO CHUCTEMa CaMOCTOSATEIHLHOTO YYEHHUYECKOTO OSKCIEPUMEHTa, BKIIOYAIOIIETO
(bpOHTANbHBIE YYEHUYECKHUE OIBITHI MPU W3YYCHUH HOBOTO MaTepHuala, JaOopaTOpHBIE
paboTel U paboThl mpakTUKyma. [Ipm 3TOM BO3MOXHBI JBa Croco0a peanu3anuu
(bu3MYeCcKOro MpakTUKyMa. B mepBom cirydae mpakTHKyM IPOBOAUTCS OO0 B KoHIE 10
u 11 xmaccoB, MO0 MOCTE MEPBOTO U BTOPOTO MOIYTOAUIN B KaXKIOM M3 3TUX KIIACCOB.
BTtopoii cmoco6 — 310 mHTErpaIysa padoT MpakTUKyMa B CUCTEMY J1a00paTOPHBIX padoT,
KOTOpPBIC MPOBOSATCS B Mpollecce n3ydeHus paszzaena (temsl). [Ipu aTom noa padbortamu
MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIIeIOBaHUE, KOTOPOE MPOBOIAUTCS IO
PYKOBOJICTBY CBEPHYTOTO, 000OIIEHHOTO BHIa O€3 TOMIAaroBOil HHCTPYKIIHH.

B mporpamme mo ¢usmke cucreMa yYeHHYECKOro AKCIIEPUMEHTA, JJaOOpaTOPHBIX
paboT M MpakTHKyMa MPECTaBlICHA €IWHBIM TepeuHeM. BuIOOp TeMaTHKU IS ATHX
BUJOB  YYCHHYECKUX  MPAKTUYECKHMX  pabOT  OCYIIECTBISACTCA  y4aCTHHUKAMHU
00pa30BaTeNbHOrO MPOoIecca UCXOs U3 OCOOEHHOCTEN MOYPOYHOTO MIAHUPOBAHUA U
ocHaieHus kabunera ¢usuku. [Ipu 3TOM obecrieunBaeTcsl OBIaCHHE 00yUJaIOITUMUCS
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YMCHUAMH IIPOBOIUTH IIPAMBIC 1 KOCBCHHBIC U3MCPCHUA, NCCIICAOBAHUA 3aBUCHUMOCTEH
(I)I/ISI/I'-IeCKI/IX BCJIMYMH WU TOCTAHOBKY OIIBITOB I10 IIPOBCPKE MPCAJIOKCHHBIX THIIOTC3.

bonbiioe BHMMaHuE ynensSeTCsl PEIICHUI0 PAacUYEeTHBIX M KAYeCTBEHHBIX 3ajad.
[Tpu 5TOM s pacyeTHHIX 3a7ad MPUOPUTETOM SIBJISIIOTCS 3a7a4d C SBHO 3aJaHHOU U
HESBHO 3aJlaHHON (PU3MYECKOW MOJIEINbI0, MO3BOJSIONIME TPUMEHSATh HW3YYCHHbBIC
3aKOHbI M 3aKOHOMEPHOCTHM KakK M3 OJHOTO pasfjena Kypca, TaKk U HHTETpUPYA
NpUMEHEHUE 3HAHUW M3 Pa3HBIX pas3AesioB. (i KauecTBEHHBIX 3a/ady MPUOPUTETOM
SBJIIOTCS 3a7jaHUsl Ha OOBsICHEHUE/TIpEICKa3aHue MPOTeKaHUsl PU3MUYECKUX SIBJICHUN U
MPOIIECCOB B OKPYXKAIOMICH KU3HU, TPeOyromue BhIOOpa (HU3MYECKOW MOACTH IS
CUTYAIIH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanuamu GI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrnieyeHnI0 y4eOHOro mpouecca Kypc (U3MKH YIIIyOJIEHHOTO YPOBHS Ha YpOBHE
CpenHero oomiero oopa3oBaHus JOJKEH U3YYaThCsl B YCIOBUSX MPEAMETHOIO KaOMHETA.
B kabunere pu3nku AOKHO OBITH HEOOXOAUMOE JTa0OpaTopHOE OOOPYJIOBAHUE ISt
BBITIOJIHEHUS yKa3aHHBIX B MporpaMMme M0 (QU3MKe YYEHHYECKHUX OIBITOB,
7a00paToOpHbIX paboT MW pabOT MpakTUKymMa, a TaKXkKe JEMOHCTPallMOHHOE
000pyOBaHUE.

JleMoHCTpanoHHOE 000pyaoBaHue (GOPMUPYETCS B COOTBETCTBHH C MPUHIIMIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M OOECNeYMBaeT TOCTAHOBKY TIEPEUUCICHHBIX B
nporpaMMe Mo (U3MKe KIIHOYEBBIX JAEMOHCTPALUMN JUIsl HCCIEAOBAHUSA HM3yYaeMbIX
SIBIICHUH W MPOIIECCOB, SMIUPUUECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe 00OpymoBaHHWE I YYCHHYECKUX  MPAKTHUECKUX  paldoT
dopMupyeTcsi B BUJIE TEMATUYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCS B pacueTe OJHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmarndeckue KOMIUIEKTHI J1aOOpPaTOPHOTO
o0opy/nOBaHusl JOJDKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM HCIOJb30BaHUU
aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BUJIe LU(DPOBBIX JabopaTopuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUsI PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

dbopMupoOBaHrE UHTEPECa U CTPEMIICHHUS 00YUJaIOIINXCs K HAYYHOMY H3yUYEHUIO
IPUPOBI, PA3BUTHE WX HMHTEIUVICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE

NPECTABICHUN O HAyYHOM METOJIE MMO3HaHUs U (POPMUPOBAHUE
UCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUAM; (popMHpOBaHHE HAYYHOTO

MUPOBO33pEHUS KaK pe3yJibTaTa N3yueHHUs OCHOB
CTpPOEHHUSI MaTepuu U (GyHJAAMEHTAIbHBIX 3aKOHOB (M3UKK; (HOPMUPOBAHHE YMEHUU

OOBSICHATH SIBJICHUS C UCTIOJIb30BaHUEM (PUBNUECKUX
3HAaHUU U HAYYHBIX JI0KA3aTeIbCTB; (POPMUPOBAHUE IPEACTABICHUN O PO (PUBHUKH TSt

Pa3BUTHS APYTUX
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€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUIA;, pa3BUTUE MPEACTABICHUN O BO3MOXKHBIX
chepax Oynymeld mnpodecCHOHANBHOW EATCIbHOCTH, CBS3aHHBIX C (PU3UKOM,
MOJITOTOBKA K JalbHENIIEMYy 00YYEHHUIO B 3TOM HalpaBJICHUH.

JlocTikeHHe JTHX Ieleld O0eCreYrBAeTCs PENICHUEM CIEAYIOIMMUX 3a7ad B
npoliecce HU3ydeHus Kypca (GU3MKA Ha YPOBHE CpeaHero ooOiero oOpa3oBaHUS:
pUOOPETEHUE CUCTEMBI 3HAHUH 00 001X (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJEKYJSIpHYIO (DU3UKY, DJIEKTPOAUMHAMUKY,
KBaHTOBYIO (DM3WKY W 3JE€MEHTHI acTpoPpu3uku; (POopMUpPOBAHWUE YMEHUNU TPUMEHSTH
TEOPETUUYECKHE 3HAHUS JIsl O0BSICHEHUS
GU3NYEeCKUX SBJICHWA B TMPUPOJAE W I TPHUHATHS TPAKTUYECKUX PEIICHUH B
MOBCEHEBHON KU3HMU, OCBOCHHE CIOCOOOB PEIICHUS pa3IUYHBIX 337a4 C SBHO
3aIaHHON (hU3UYECKON
MOJIEJIbIO, 3aj1a4, MOAPa3yMEBAIOIIUX CAMOCTOATEILHOE CO3IaHe (PU3MUECKON MOJIEIH,
COOTBETCTBYIOIIECH YCIOBUSIM 3a/laud, B TOM YHUCJE 3a/lad MHXXEHEPHOTO XapaKTepa;
MOHNUMaHUe (U3UIECKUX OCHOB M TIPHUHIIMIIOB JIEHCTBHS TEXHUIECKUX YCTPONCTB
Y TEXHOJOTUICCKUX TPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEAY;

OBJIAJICHUEC METOJaMH  CaMOCTOSITEIIPHOTO TUTAHWPOBAHUS W IPOBEICHUS
(bU3UYEeCKUX SKCICPUMEHTOB, aHAIN3a U MHTEPIPETAIIMd WHPOPMAINH, ONpPeaeIeHUs
JIOCTOBEPHOCTH TOJIYYEHHOTO PE3yJIbTaTa; CO3/aHUE YCJIOBUH ISl pa3BUTHUS YMEHUM
MPOEKTHO-UCCIIEI0BATEIbCKOM,

TBOPYECKOW JEATENLHOCTH;  pa3BUTHE HHTEpeca K cdepam mpodeccrHoHaTbHON

JIeATEIbHOCTH, CBI3aHHOMN
¢ (pu3HUKOM.

B cootBerctBum ¢ tpeboBanusiMu @I'OC COO yrinyOieHHbIH ypOBEHb H3yUCHHUS
yueOHoro npeamera «DOu3nka» Ha ypOBHE CpeIHETO 00IIero oOpa3oBaHus BEIOUpaETCs
00yJaroIUMUCs, TUTAHUPYIONTUMHU TIPOJODKEHHE O0pa30BaHUs IO CIECIHAIBHOCTSIM
(U3UKO-TEXHUYECKOTO TTPOQHIISL.

OO1iee 4nCIIO 4acoB, PEKOMEHJIOBAHHBIX AJis U3ydeHUs (u3uKH (YriryOJeHHBINH
ypoBeHb), — 340 yacoB: B 10 kmacce — 170 yacoB (5 wacoB B Hexento), B 11 kiacce —
170 gacoB (5 yacoB B HEJEINIO).

[Ipemmaraemeiii B mporpamMme 10 (U3MKE TMEepedeHb JabOpaTOPHBIX M
MPAKTUIECKUX PaOOT SBJISETCS PEKOMETOBAHHBIM, YUUTEIb JEIaeT BEIOOP MPOBEICHUS
7a00paTOpHBIX pabOT H OMNBITOB C YyYE€TOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00yJaroImXxcs.

B nporpamme mno ¢usMke Kaxaoro kiacca Npenjaraercsi pe3epB BpPEMEHH,
OTBOJIMMBIN Ha BapHATHBHYIO YacCTh MPOTPaMMBbI, COJIEpKaHNEe KOTOpOH (hopmupyercs
y4acTHHKaMU o00pa3oBaTeNbHOrO mporecca. Jliobas pabouas mporpamMma JIOJDKHA
MOJIHOCTBIO BKJIIOYATh B c€0s coJiepKaHUe TaHHOM TPOrpaMMbl 10 (hU3HKE.
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Buabi u gopmbl peanmzannu padodeii nporpaMMbl BOCITUTAHUSA

JIro6oi1 ypok, Kak 3BEHO CHUCTEMbl OO0ydeHUs OOJagaeT Ompe/eIeHHBIM
BOCIIUTATENBHBIM TOTECHIIAAIOM.

BocnuTeIBarOmMMU HalllM YPOKHU CTAHOBATCS, KOT/1A MbI:

1.  Jlemaem ypOKHU HHTEPECHBIMU;
2.  Ilombupaem BOCHUTHIBAIOLIEE COAECPKAHNE YPOKA;
3. BxurouaeM B ypok akTUBHBIE (DOPMBI paOOTHI.

B nanHOM MoayIe mpencTaBieHbl BUABI U OPMBI AESITEIbHOCTH, KOTOPBIE
ucnoib3yroT B padote nexaroru MKOVY «Mensenckas COUI umenu ['epost CoBeTckoro
Corosa A. I'. PomanoBay.

Buabl 1esiTeIbHOCTH /1J1s1 NOBBILIIEHUS HHTEPeca K YPOKY:

- OTBETCTBEHHASI U YECTHAs MOJITOTOBKA K YPOKY;

- Buesannoe pemienne (MCXo/d U3 CUTyalluu ypOKa: CIop, TUCKYCCUs U T.1.);
- HarnsigHoe Bocnipusitue (okas OTphIBKOB (PMIIBMOB M MYJIBT(HUIBEMOB);
- Mcnionb30BaHNe JTUYHOTO OIBITA;

- utepecHbie GakThl, TOMOJIHUTEIBHBIE MATEPUAIIBI;

- [TonOop nnpopmaruu 15 00yyaroUmMxcs B COOTBETCTBUU C BO3PACTOM;
- Y4eT uHTepeca yueHUKOB;

- Ypok-urpa, ypok-sukropuna, KBH, nucnytsi,

- KomOnHMpOBaHHbIE YPOKHU;

- Herpanutimonnsie popMbl o1auu MaTepuana;

- Co3gaHue cuTyaluu ycrexa,

- UHCLIeHnPOBKH € ydacTHeM YYEHUKOB;

- OpraHu3aloOHHbIII MOMEHT B CTUXOTBOPHOH (opMme;

- HerpanuimoHHbie MOAXOAbI K PEMICHUIO 3aJaHHIM;

- TEXHOJIOTHS Pa3BUTHUS KPUTUIECKOTO MBIIIJICHHS;

- tudpepeHnrpoBaHHOe O0YUEHHE;

- Y4€T JIETCKOU CyOKYJIbTYPBI;

- oOpareHre K JUYHOMY OTBITY YUEHUKOB;

- BBIMBIIIUICHHBIN 00pa3;

- BHUMaHHE K OCOOCHHBIM yYECHUKAM;

- MOTUBUPYIOUINI MOTEHIMA IOMODA;

- HedopMaTbHOE OOIIIEHHE CO 3HAYMMBIM B3POCIIBIM;

- IHTEPECHBIC TPAJAUIINN YPOKa,;

- POCUTH MPOUICHUS 32 CBOU OIIHUOKH.

IIpueMsbI ¢ BOCIUTHIBAIOIINM CO/IEPKAHNEM

- IPUEMBI, TOOYKIAIOIINE TyMaTh O IIEHHOCTSIX U )KU3HEHHBIX MPOOIeMax;
- IpeAbSBIICHUE BOCIIMTHIBAIOIICH HH(OPMAIIUN Ha YPOKE;

- aKIIEHTUPOBaHNE BHUMAHUS Ha HPABCTBEHHBIX MPOOJIEeMax;

- opranu3anus paboThl C BOCIIUTHIBAIOIIEH HH(pOpMaIneH;

- IPUBJICYEHUE BHUMAHMSI K TYMaHUTApHBIM ITpoOsieMaM oOIIeCTBa;

- IPUMEHEHHE 3/I0pPOBbECOEpPEraronX TEXHOIOTUH;

- BOCITUTaHKE YyBCTBa TOBapHILECTBa (paboTa B rpyImnax);
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- BOCIIUTAHUE B3aHMMOIIOMOIIN, B3AUMOBBIPYYKH, 3CTETUKH, HDABCTBEHHOCTH Ha BCEX
JTarax ypoka B Ha4albHBIX KJIaccax;

- 00CYy>KJIeHUE PA3IMUHbIX CUTYaIluH, C MOCIEAYIOIIUM €IMHBIM BBIBOJIOM;
- YPOKH C COJEP’KaHUEM Pa3IMYHBIX OBITOBBIX TEM;

- MEKJIMYHOCTHBIE OTHOIIECHUS;

- Pa3roBOp O HEM3MEHHBIX LICHHOCTAX OOLIECTBA;

- 00BACHEHUE TIOHATHUS «MOPaJbY», «MOpalbHbIE LIEHHOCTH;
- YBaK€HUE APYT K JAPYTY.

AKTHBHBIE (OPMBI padoOThI:

- TBOPYECKHUE 33]JaHNUS;

- MPOOJIEMHBIE CUTYalLlUU;

- HECTAHIapTHBIE YPOKH;

- METOJa «KEHCOBY;

- yueOHbIE JUCKYCCHUH (J1e0aThl);

- COCTaBJICHUE CUHKBEITHA;

- paboTa B MaJIbIX TpyIIax;

- IPAKTHUYECKUE 3aJaHUS;

- «MO3TOBOH LITYpMY;

- ICUXOJIOTUYECKUE TPEHUHIU;

- npumenenne UKT;

- BUKTOPHHBI;

- y4eOHbIE IPOEKTHI (COBMECTHbBIE U MUHU-TIPOCKTHI);

- POJIEBBIE UTPHI;

- HACTOJIbHBIE UTPBHI.

COAEPKAHUE OBYUEHUSA

10 KJIACC Pa3zgea 1. Hayunbiii MeTO O3HAHUSA NPUPOBI

®uzuka — (yHAaMeHTanbHas Hayka o npupoje. HayuyHwlid MeTON MO3HAHUS U
METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SBICHUI.

OKCIepUMEHT U TeopHus B Ipoliecce MO3HaHMs mpuponabl. HaOmonenue u
HKCIIEPUMEHT B (pHU3HUKeE.

CrocoObl  u3MepeHus (U3MYECKUX BETUYMH (aHAJIOTOBBIE U IUGPOBHIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NIECKUX BETUUHH (AOCOTIOTHASI U OTHOCUTENbHAS).

MopenupoBanue (pU3MYECKUX SBJICHUM U MpoIeccoB (MaTepHalibHasl TOYKa,
abCOJTIIOTHO TBEPIOE TEJIO, UACATbHAS KUIKOCTh, UACATBHBIN Ta3, TOUCYHBIN 3aps).
['unote3a. PU3NYECKH1 3aKOH, TPAHULIBI €r0 MPUMEHUMOCTU. PU3NUECKaAs TEOPUS.
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Ponb u MecTo ¢usnku B OpMUPOBAHUU COBPEMEHHOM HAYYHOU KapTHUHBI MUpa, B
MPAKTUYECKOMN JAESITEIIbHOCTH JTIOCH.

Vuenuueckuu sxcnepumenm, 1abopamophsie pabomsi, NPAKMuKym

M3mepeHne cHbl TOKa W HANPSDKCHHS B LIEMH MOCTOSHHOTO TOKA MPU TTOMOIIN
AHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX MPUOOPOB.

3nakoMcTBO ¢ 1u(ppoBoi maboparopueit mo ¢usuke. Ilpumepsl uMepeHus
(U3MUECKUX BETMYUH MIPU TIOMOIIN KOMITBIOTEPHBIX JaTYNKOB.

Paznen 2. Mexanuka Tema
1. Kunemamuxa

Mexannueckoe JBHKeHUE. (OTHOCHUTENBHOCTh MEXAHUYECKOTO  JABUKEHHS.
Cucrema orcyera.

[Ipsmast u oOpaTHas 3a/1aud MEXaHUKHU.

Pannyc-BekTop MaTepraibHOM TOYKU, €r0 MPOCKIMU HA OCH CUCTEMbI KOOPAUHAT.
Tpaexropusi.

[Tepemernienue, CKOPOCTh (CpeAHSSE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOW TOYKH, HMX MPOCKUUH HA OCH CHUCTeMbl KoopauHaT. CroKeHue
IIEPEMELIECHNUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJMHENHOE IBWKECHHE. 3aBUCHMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTEPUAIbHON TOYKM OT BPEMEHM U HUX
rpaduKy.

CBobOomHOe mazcHWE. YCKOpPEHHE CBOOOJHOrO IajeHus. JIBmkeHue Tena,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTU U YCKOPEHHUS
MaTepHaIbHONW TOYKH OT BPEMEHHU U UX rpaduKH.

KpusonunenHnoe nermxenne. /[BrmkeHne MaTepruanbHONW TOYKH 110 OKPYKHOCTH.
VYrioBas u nuHeHas ckopocth. [lepron u yacrora oopamenus. L{leHTpocTpeMuTenbHOe
(HOopMaJIbHOE), KacaTelbHOE (TaHTEHIIMAJIbHOE) M TMOJHOE YCKOpPEHUE MaTepuaibHOU
TOYKH.

TexHuyeckre ycTpoMCTBA U TEXHOJOTMUYECKUE MPOLIECCHl: CIUIOMETP, ABUKECHHE
CHapsJI0B, lLICTIHbIC, IIIECTEPEHYAThIE U PEMEHHBIE TIepeaadn, CKOPOCTHBIC TU(PTHI.

Jlemoncmpayuu
Mogenb cuCTeMBbl OTCYETa, WJUIIOCTpAlUs KHUHEMATHYECKUX XapaKTEPUCTUK
JIBUKCHUS.

CnoocoObI UcclIeq0BaHUS BUKEHUN.

NntrocTpanus npeaeabHoro nepexoia U N3MEpPEeHHe MTHOBEHHOH CKOPOCTH.
[IpeoOpa3zoBaHue IBMIKEHUI C UCIIOJIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3perkCHHOM ITPOCTPAHCTBE.
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HaGnronenue paBukeHUs Tena, OpOIIEHHOTO IMOJA YIVIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHMe MMyTeH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO U TOTO K€ Tella B
pa3HBIX CUCTEMaXxX OTCYETA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol, NPAKMUKYM

N3yyeHne HEPaBHOMEPHOrO MABWKEHUS C LEIBIO OMNPEACICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus NMpu NPSMOJUHENHOM PaBHOYCKOPEHHOM ABHKEHUH IO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBH)KEHUH.

N3mepenue yckopeHusi CBOOOJHOTO TMaJeHUs] (PEKOMEHIOBAHO HCIOJIb30BAHHE
urdpoBoii 1abopaTopun).

N3yuenune nBuxkeHUs Tena, OPOIIEHHOTO TOPU3OHTaNBHO. [IpoBepka rumoressl o
MPSMOM MPONOPIUOHAIBHON 3aBUCHMOCTH MEXKAY AaIbHOCTHIO MOJIETa U HaYaJbHOU
CKOPOCTBIO Tea.

N3yuenue nBUKEHUS TeJIa IO OKPY>KHOCTH C TTOCTOSIHHOM IO MOJTYJIFO CKOPOCTBIO.

Uccnenosanue 3aBUCUMOCTHU Tieproa oOpalieHrss KOHUYECKOr0 MasiTHUKA OT €ro

napaMetpoB. Tema 2. /lunamuka

IlepBbii  3axkoH HproTroHa. HHepumaneHble cuctembl orcuera. [lpuHinun
OTHOCUTENbHOCTH ['anmunes. HeuHepuuaibHble CcUCTEMBbl oOTcueTa (OmpeneseHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cui.

Bropoii 3akoH HproToHa 1151 MatepuaibHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA 11 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHHs. DKBUBAJEHTHOCTh I'PDABUTALIMOHHON M WHEPTHOMU
MAacCCBl.

Cuita TsKecTH. 3aBUCHMOCTh YCKOPEHHSI CBOOOIHOTO MaJCHUS OT BHICOTHI HaJl
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckor upoThl. JBUkeHrne HeOECHBIX Te U X
cryTHUKOB. 3akoHbl Kertepa. IlepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABMXKyIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe tpeHue. Cujia TPEHHSI CKOJIBKEHUSI M CUJIa TPEHHS TOKOSI.
Koadpdurnuent tpenus. Cuna cOnpoTUBICHUS MPU JBUKEHUM Tela B >KUIKOCTH WIU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHHS.

Hasnenue. 'mapocratuyeckoe nasienue. Cuiia Apxumena.

10
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TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOHCCChI: IMOAIIHUITHHUKMH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHHKOB.

Jlemoncmpayuu
HaOnronenne ABWIKEHHS Tel B WHEPIUAIBHBIX W HEWHEPLUHAIBHBIX CHCTEMax
oTcyYerTa.

IIprHIMI OTHOCHUTENIBHOCTH.
KadeHnne nByX NWJIMHIPOB MM MIAPOB PA3HOM MAacChl ¢ OJJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLUAJIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE pPAaBHOICHCTBYIONIEH NPHIOKEHHBIX K TENy CHJ C IMPOU3BEIACHHUEM
MacChl Tejla Ha €ro YCKOPSHHE B MHEPIIMATHLHON CHCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.
N3mepenune macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U TIAJICHUH.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUII TPEHUS MTOKOSI, KAUEHUS M CKOJIbKCHUA.

Yuenuueckuii sxcnepumenm, 1abopamopsie padomul, NPAKMUKYM
N3mepenne paBHOACHCTBYIOIICH CHJI TpHU JBMIXKEHUU OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JIBIXKCHHS OpycKa M0 HAKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MacCChl.

HccnenoBanue 3aBHCHMOCTH CHJI YIPYrOCTH, BO3HHUKAIONIUX B MPYKUHE U
pE3MHOBOM 00pa3siie, OT uX Jedopmaruu.

N3yuenne ABWKEHUS CHUCTEMBI TeJ, CBS3aHHBIX HHTHIO, TICPEKUHYTOH depes
JIETKU OJIOK.

N3mepenne koddduilneHTa TpPeHUS MO BEJIMYWHE YTIOBOro Koddduimenta
3apucumoctu Frp(N).

HccnenoBanne ABMXKEHHUS Opycka MO HAKIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3yuenue nBMKEHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meepoozo mena

AGcomoTHO TBepaoe Teno. [locTynaTenbHOe U BpanaTeIbHOS BUKEHUE TBEPIOTO
Tera. MOMEHT CuiIbl OTHOCHTENBHO Ocu BpamieHus. [lmedo cwmbl. CriokeHue cui,
MPWIOKEHHBIX K TBepoMYy Tey. LleHTp TsbkecTH Tena.

YcnoBus paBHOBECHS TBEPAOTO TEIA.
YcroitunBoe, HeyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

11
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TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI:  KPOHILUTEWH,
CTPOMUTENBHBIN KPaH, PEIIETYATHIE KOHCTPYKIUU.

Jlemoncmpayuu

YcnoBus paBHOBecHs. Buibl
PaBHOBECHSL.

Yuenuueckuui sxcnepumenm, nabopamopnsie pabomsi, RPAKMUKym
HccenenoBanue yCcaoBUM paBHOBECHUS TBEPAOIO Tela, UMEIOLIETO OCh BPAILLECHUS.
KoncTpyrnpoBanne KpOHIITENHOB U PaCUYET CUJI YIPYTOCTH.
N3ydenne ycTOMYnBOCTH TBEPAOTO TENA, HMEIOMIETO TUIOMIAb ONIOPBI.

Tema 4. 3axonwi COXpAHERUA 6 MEXAHUKE
I/IMHYJ'IBC MaTepHaJIBHOﬁ TOYKH, CHCTCMbI MATCPHAJIBHBIX TOYCK. HCHTp MacceC

CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKECHUU LIEHTpa Macc.

MMmyiibe CUIIbl 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE 1BUXKEHUE.

MoMeHT uminyiibca MaTepuaabHON TOUKHU. [IpencraBienue o cCOXxpaHEeHUH MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJIAX.

PaGora cumpl Ha MaJoM W Ha KOHEYHOM nmiepemenieHuu. ['paduueckoe
npejcTaBiIeHUe pabOThl CHIIBI.

MOUIHOCTB CHUJIBI.

Kunernueckas DHEPrusi  MATEPUAIBHOW  TOYKH. Teopema 00
V3MEHEHNH KHHETUYECKON SYHEPTUU MAaTEPUAIBHON TOUKH.

[loreHnnanbHBlE U HEMOTECHINAIbHBIE CHJIBL. [loTeHunanbHas
sHeprus. [loTeHumanbHas sHEPrus ynpyro a1eopMUpOBaHHON IPYKUHBI.
[ToTeHuManbHas SHEPTUS TENA B OAHOPOAHOM T'paBUTAlMOHHOM TToe. [loTennmanpHas
HHEpPrud Teja B rPaBUTALMOHHOM IMOJIE OJHOPOIHOTO M1apa (BHYTPHU U BHE I1apa).
Bropas kocmMuueckast CKOpocTb. TpeTbs KOCMHUYECKAsi CKOPOCTb.

CBsi3p pabOThl HEMOTEHLIMAIBHBIX CHUJI C M3MEHEHHEM MEXaHWYECKOW 3Hepruu
CHUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YSHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHne bepHyuM Ui HWACAIBHOM KUJIKOCTH KAaK CJIEICTBUE 3aKOHa
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHYECKHE MNPOLECCHI: ABHKEHHE DPAaKeT,
BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET, THPOCKOII, (PUI'YpHOE KaTaHHUE Ha KOHbKaX.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

12
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PeakTtuBHOE JABUOXKCHHC.
HSMGpCHI/IC MOIIHOCTH CHIJIBI.
HM3MeHeHune OHCPIUHU TCJIa ITPpU COBCPIICHNUHN pa6OTBI.

B3anmHple mnpeBpalieHuss KUHETHYECKOW W NOTEHUMAIBHOW DHEPIUM IIpH
JEUCTBUN Ha TEJO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue  JHEprud  MNpd  CBOOOJHOM  MAJICHUH.
Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomwl, NPaAKMUKyM
W3mepeHne uMmiysbca Tela o TOpMO3HOMY Iy TH.

I/ISMepCHI/Ie CUJIbl TAT'H, CKOPOCTH MOJICIIN 3HCKTpOMO6I/IJ'IH N MOIIHOCTH CHJIBI
TATH.

CpaBHEeHrE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanue coXxpaHeHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOJCHCTBUM.

N3MmepeHne KHHETUYECKOM YJHEPTUU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHMS NOTEHIMAIbHOW SHEPrUM NPYXKUHBI C PabOTONl CHIIbI
TPEHUs.

Onpenenenue padOThl CWJIBI TPEHUS NPH JABWXKEHHHM Tella [0 HAKJIOHHOM

IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA
Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIApHO-KUuHeTHuYeckor Teopun (MKT), ux ombiTHOE
obocHoBanue. JIluddys3usa. bpoyHOBckoe IBMXKEHHE. XapaKTep JBHKCHUS U
B3aMMOJICUCTBUS YaCTULl BeUlecTBA. MOJENN CTPOECHMS Ta30B, KMJIKOCTEH U TBEPJIbIX
Ted U OOBSICHEHHE CBOMICTB BEILIECTBA Ha OCHOBE 3THX Mojeineil. Macca u pa3Mepsl
mouiekys (atomoB). KonmaectBo Bemectsa. [locTostHHas ABorapo.

TemnoBoe paBHoBecue. Temmeparypa u cmocodbl ee wusMepenus. lllkana
temneparyp Llenbcusi.

Mopnenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU: YaCTHIIBI ras3a
JBUKYTCS] XaOTUYECKU U HE B3AMMOJIEUCTBYIOT IPYT C IPYTOM.

l'azoBble  3akoHbBl.  YpaBHeHue  MenjaeneeBa—Knaneiipona.  AOcosroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [anpToHa. M3ompoueccsl B
UJICaIbHOM Ta3€ ¢ MOCTOSHHBIM KOJMUYECTBOM BellecTBa. [’ padudeckoe npeacTaBieHne
M30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p MEXIYy JABICHUEM U CPEIHEN KMHETHYECKON >HEPruer MOCTYyNaTeIbHOIO
TEIUIOBOTO ~ JBHWKEHUS  MOJIEKYJl  HMJEAIBHOrO ra3a (OCHOBHOE  YypaBHEHHE
MOJIEKYJIIPHOKWUHETUYECKON TEOPUHU UIEATBHOTO rasa).

CBsi3p aOCONIOTHOM TEMIEpaTypbl TEPMOAUHAMUYECKOM CHUCTEMBI CO CpeIHei
KMHETUYECKOW dHEPruel MOCTyNaTeIbHOIO TEIIOBOIO IBUKEHUS €€ YACTHIL.

13
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TexHuueckue ycTpoiicTBa U TEXHOJOTMUECKHE MPOILECChl: TEPMOMETpP, OapoMeTp,
NOJIyYeHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopenu IBUKEHHUS YaCTUI] BELLIECTBA.
Mogenb OpOyHOBCKOTO JBUKEHUSI.
Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.
Huddysust KUIKOCTEH.
Mogpens onbita llTepHa.
[IpuTskeHne MOJIEKYII.
Mopnenn KpUCTaJUIMYEeCKUX PEIETOK.
HaGnronenue u vicciieoBaHUuE U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul, NPAKMUKYM

HccnegoBanue npouecca yCTaHOBJIEHHS TEMJIOBOIO PaBHOBECHS TP TEIIOOOMEHE
MEXKy TOpsiYer U XOJI0AHON BOJOM.

N3yuenune wu30TEpMHUECKOro Ipolecca (PEeKOMEHJOBAHO  HMCHOJb30BAHUE
udpoBoit 1aboparopun).

N3yuenue nzoxopHoro npouecca. M3yuenue

M300apHOro mpoiiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiumol

Tepmoaunamuueckass (TJl) cucrema. 3agaHue BHEIMIHMX —YCIIOBHM TUTSE
TEPMOJIMHAMUYECKOW CHUCTEeMbl. BHemHne W BHyTpeHHHE mnapameTpsl. Ilapamerpsl
TEPMOJMHAMUYECKON CHUCTEMBI KaK CpPEIHHE 3HAYCHHS BEJIWYWH, OMMUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe HayaJio TEPMOIMHAMHUKH. CaMornpoun3BoJibHas  penakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mogenbs uaeanbHOro raza B TEPMOJUHAMHUKE — CUCTEMa YPAaBHEHUM: ypaBHEHHUE
MenneneeBa—KnaneiipoHa © BBIPOKEHHE JUIsI BHYTPEHHEW DHEPIrUH. Y CIOBUS
MPUMEHUMOCTH 3TON MOJICNIA: HU3KAsl KOHIIEHTPALIMS YaCTHUIL], BEICOKME TEMIIEPATYPHI.
BripaxxeHue i1 BHyTpEHHEN SHEPIrUy OJHOATOMHOTI'O UJICAJIBHOTO rasa.

KBazucratnueckrne u HECTATUYECKUE MTPOLIECCHI.

OnemeHTapHasi pabota B TepMOAMHAMHKE. Bpramcienwe paboThl 1m0 Tpaduky
npouecca Ha pV-auarpamme.

Tennonepenaua Kak croco0 W3MEHEHUS BHYTpPEHHEU SHEPTUU
TEPMOJUHAMHYECKOW  CHUCTEMbl ~ 0e€3  coBeplleHUs  palOOThI. KonBeknusi,
TEIUIONPOBOHOCTD, U3TyUYCHHE.
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KonuyectBo Temnotel. TeroeMkocTh Tena. Y iefbHas U MOJISIpHAs] TEMJI0EMKOCTH
BelIeCTBA. YpaBHeHHe Maiiepa. YenbHas TemoTa CropaHus TormBa. Pacuer
KOJIMYECTBA TEIUIOTHI MpH Teruionepenaye. [lonstue 06 angrnadbatHoMm mporecce.

IlepBblii 3aKOH TepMOAMHAMUKHA. BHyTpeHHss >Heprusa. KonmdyecTBo TemnoTsl u
paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEN dHEPTrUu TEPMOJIUHAMUYECKON CHCTEMBI.

Brtopoii 3akoH TepMOAMHAMUKU JJisI PABHOBECHBIX IMPOIIECCOB: YEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHUCTEMbl MPOXOIAUT €AUHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

Bropoif 3akoH TEepMOJWHAMUKH JUIsi HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 0oJiee XOJOIHOIro Tejia K Oosee HarpeTomMy 0e3 KOMIIEHCAIMH
(Knay3zuyc). HeoOpaTuMOCTh IPUPOIHBIX ITPOILIECCOB.

[IprHIMDEBL nericTBUA TeIU1oBbIX MamuH. KITJI.

Maxkcumanenoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE AaCIMEKThl HCIMOJIb30BaHUA TEIUIOBBIX JBUrarenei. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPE/Ibl.

TexHuueckue YCTPOWCTBA U TE€XHOJIOTUYECKUE MPOLECCHI:
XOJIOIUILHUK, KOHJTUIIUOHED, TU3EIIbHBIN 1 KapOIOpaTOPHBINA JTBUTATENH, TapOBast
TypOWHa, IOJIyYeHHE CBEPXHU3ZKUX TEMIIEPATyp, YTHIIU3AIUS «TETIOBBIX)» OTXOJIOB C
WCIIOJIb30BaHUEM TEIUIOBOIO HACOCa, YTHUIIM3ALUS OMOOPTraHUYECKOro TOTUIMBA
JUIs.  BBIPAOOTKHU «TEIUIOBOM» U DJICKTPOIHEPTHUH.

Jlemoncmpayuu
N3menenue Temmneparypsl pu aanadaTuueckoM pacIliupeHUN.
BozaymiHoe orauso.
CpaBHeHUE yAeIbHBIX TETIOEMKOCTEHN BEILIECTB.
CnocoObl U3BMEHEHUS BHYTPEHHEN YHEPTUH.
Uccnenosanue aguabaTHOTO MpoIiecca.

KoMnberoTepHbI€ MOIENIN TEIIOBBIX JBUTATEIICH.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomul, NPAKMUKYM
N3mepenune yaenbHON TEIITOEMKOCTH.

HccenenoBanue nmporecca OCTHIBAHUS BEIIECTBA.
HccnenoBanue aquadaTHOTO Mporiecca.

N3ydyeHne B3aMMOCBA3M DHEPIUM MEXKMOJEKYISPHOTO B3aUMOAECHCTBUS WU
TEMIIEPATYPBI KATIEHUS KUJIKOCTEM.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazoevie nepexoovl
[TapooOpazoBanue u KoHaeHcanusa. VMcnmapeHue u KumeHue. YelibHas TemioTa
napooOpa3oBaHusl.
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HaCBIHIeHHBIe N HCHACBIIICHHBIC ITapPbI. KadecTBeHHAas1 3aBUCUMOCTD INIOTHOCTU M
JAaBJICHUS HACBIMICHHOI'O IIdapa OT TCMIICpATYpbl, HX HC3aBUCHUMOCTH OT o0BeMa
HaCbIIMICHHOTI'O I1apa. 3aBUCHUMOCTH TCMIICPATYPBI KUIICHUA OT AAaBJICHUA B JKUIAKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Tepnoe tenmo. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHUS CBOWCTB
KpuctauioB. IlnaBineHue u KpUCTAIM3auMs. YJenbHas TEIUIOTa IUIABJICHHUS.
CyOnumarius.

Hedbopmarnuu TBepaoro Tena. Pactsokenune m cxatue. Crnur. Moayns FOnra.
[Ipenen ynpyrux aegopmariui.

TerioBoe pacmupeHue >KUJIKOCTEH M TBEPABIX Tell, O0BEMHOE U JIMHEHHOE
pacupenre. AHrapMOHU3M TEIUIOBBIX KOJIEOaHWH YacTHIl BEIIECTBA KaK IMpPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBaHue 3HEpPTUH B (PAa30BBIX MEPEX0OIAX.

VYpaBHeHUE TEMI0BOTO OajaHca.

[ToBepxHoctHoe  HarspkeHue. KoahuimeHT  MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie saBieHus. [{aBieHne noJl HICKPUBJIECHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpOWCTBA W TEXHOJOTUYECKHE MPOIECCHI: XKUIKUE KPUCTAILIBI,
COBPEMEHHbBIE MaTEPHUAIIBI.

Jlemoncmpayuu

TeruioBoe pacimupeHue.

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenue. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKCHMUS.

OMNBITHI C MBUIBHBIMY TUICHKAMH.

CmauuBaHue.

Kanunnsipasie siBeHus.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

Uccnenosanne HarpeBaHus U MJIABJICHUSI KPUCTAIUTMYECKOTO BEILIECTBA.

Buaer nepopmarnmii.

Habmonerune Mansix aedopmarimii.

Yyenuueckuii sxcnepumenm, 1abopamopnsle pabomul, NPAKMUKYM
N3yuenue 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

I/I3M€pCHI/IC YHGHBHOﬁ TCIIJIOTHI IIJIABJICHHUA JIbJA.
I/I3y‘{CHI/I€ CBOMCTB HACHIIIICHHBIX ImapoB.
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W3mepenue aOCONIOTHOM BJIOKHOCTU BO3AyXa  H OLIEHKa
MAaccChl napoB B MOMEIIECHHUH.

N3mepenue ko3puirenTa noOBepXHOCTHOTO HATSKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JeopMallii pe3nHOBOro 00pasla OT MPUIIOKEHHOM
K HEMY CHJIBL.

Paznen 4. dnekrpoaunamuka Tema
1. nexmpuueckoe none

ONeKTpU3almsl Tel W €€ NPOSBICHUA. OIJEKTpUYecKuil 3apsan. JlBa Buaa
AIEKTPUYECKUX 3apsiioB. [IpOBOIHUKH, TUIIIEKTPUKU U MOJIYIIPOBOJHUKH.
DIJIeMEHTAPHBIN 3JIEKTPUUECKUM 3apsl. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.

B3aunmoneiictBue 3apsiaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DnekTpuueckoe nose. Ero aeiictere Ha 3JIEKTPUUYECKUE 3aPSIbI.

HarnpsixenHocTs anexktpudeckoro noiist. [IpoOusiit 3apsn. JInuHuu HanpsKEHHOCTH
AIEKTPUYECKOTO TOJIsl. OTHOPOIHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHIUAIBHOCTD  3JIEKTPOCTATUYECKOrO  MOJIsL. PA3HOCTh  ITOTEHIMAIIOB U
HanpspkeHue. [loTeHnmnanpHas sHeprus 3apsaa B 2JIEKTPOCTATUYECKOM I10JIE.
[ToTeHunan s3nekTpocTaTudeckoro nossi. CBsi3b HANPSIKEHHOCTH TOJISI M pa3HOCTH
ITOTEHIIMAJIOB UL BJEKTPOCTATUYECKOTO  Mojs (Kak OJHOPOHOTO, TaK U
HEOHOPOTHOTO).

[TpuHUMN Cynepno3uIuy SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. [lone paBHomMepHO 3apspkeHHOM chepsl. [Tomne
PaBHOMEPHO 3apsKEHHOTO 10 00beMy mapa. [lone paBHOMEpPHO 3apsiKEHHOM
OECKOHEUHOM IJIOCKOCTH. KapTuHbl  NUHUN HaNpsDKEHHOCTH  3TUX IOJIEU
Y SKBUIOTEHLIHAIBHBIX TOBEPXHOCTEM.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JIMDIIEKTPUKU B DJIEKTPOCTATHYECKOM ToJie. J(Manekrpudeckass NMpOHUIAEMOCTh
BEILIECTBA.

KongeHcaTtop. OJIEKTpOEMKOCTh KOHJAEHCATOpa. OJIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCaTOopa.

[TapannensHOoe coeauHEHHWE KOHAEHCATOpoB. IlociaenoBaTenbHOE COEOUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJHOPOIHOM SJIEKTPUUECKOM TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE INPOLECCHI:  DJIEKTPOCKOII,
AJIIEKTPOMETP,  dBJEKTpOCTaTHuUecKas  3aluTa, 3a3eMJIEHHE  JJIEKTPOINpPUOOpPOB,
KOHJIeHCaTOphbl, reHepatop Bau ne ['paada.
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Jlemoncmpayuu
Y CTpOUCTBO U MPUHLMII IEUCTBUS AJIEKTPOMETPA.
DJIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.
DIeKTpUYECKOE OJIE ABYX 3aPSKEHHBIX IUIACTHH.
Mogaenb anekTpoctatndeckoro reaeparopa (Baun ae I'paada).
[IpOBOJHUKH B DIEKTPUYECKOM MOJIE.
DIIEKTPOCTAaTUYECKAs 3aLIUTA.

YCTpONCTBO U IEMCTBUE KOHAEHCATOPA MIOCTOSHHON U IEPEMEHHON €MKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAH IUJIACTHH,
PACCTOSIHUSI MEXKIAY HUMU U TURJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEprus MEKTPUUECKOTO MOJI 3apsSHKEHHOTO KOHIEHCAaTopa. 3apsaka

U pa3psaKa KOHJICHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, npakmuxym OueHka
CHUJI B3aUMOJEHCTBHS 3apSyKEHHBIX TEJ.

HaGnrogenue npeBpallleHHusl >HEPrUu 3apsyKEHHOTO KOHJEHCATOpa B HHEPTHUIO
U3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LENU, COACPKAILIECH KOHICHCATOP.
Pacnipenenenrie pasHOCTH TMOTEHIMATIOB (HAMPSOKEHUS) MPHU TOCIEI0BATEIHLHOM
COEMHEHNH KOHIEHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOpa YEPeE3 pe3ncTop.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox Cuna
Toka. [IoCTOSIHHBIN TOK.

VY ca0BUS CyIECTBOBaHUS IIOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKa. MICTOUHMKM TOKa.
Hanpstxenune U u O/1C E.

3akoH OMa [ yyacTka LemHu.

DJIEKTPUYECKOE COMPOTUBJICHHUE. 3aBUCUMOCTD COMPOTUBJICHUS OJHOPOIHOTO
MPOBOJIHUKA OT €T0 JUITMHBI U TIJIOIA 1 MTOMEPEYHOTO CEUCHMUS. VnenpHOE
COIPOTHBJICHKE BEIIECTRBA.

[TocnenoBarenpbHOE, TMAapajuIeIbHOE, CMENIAHHOE COEAUMHEHHWE IPOBOJHUKOB.
Pacuer pa3BerBiieHHbIX dnekTpudeckux 1eneil. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—JIenua.

MOUIIHOCTh 3JIEKTPUYECKOTO TOKAa. TerutoBass MOIIHOCTh, BblAENAEMas  Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONpPOTUBJIECHHWE UCTOYHMKA TOKa. 3akoH Oma aJis MOJHOU
(3aMKHYTOI1) 2JIEKTPUYECKOU 11enu. MOIHOCTh UCTOYHUKA TOoKa. KOpoTKkOoe 3aMbIKaHUE.
KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.
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TexHuueckue YCTPOfICTBa N TCXHOJIOTHYCCKHC ITPOLCCChI: aMIICPMCTP, BOJIBTMCTD,
peocTaT, CUCTIUK SHGKTqueCKOﬁ OHCPI'UH.

Jlemoncmpayuu

HSMGpCHI/IC CUJIbI TOKA U HAIIPAXKCHUS.
I/ICCJIGI[OBEIHI/IG 3aBUCUMOCTHU CHJIBI TOKa OT HAIIPSKCHHUA JIA PC3UCTOpA, JIAMIIbI
HaKaJIUBaHUA U CBCTOAHNOIA.

3aBUCHUMOCTbD COMMPOTUBJICHUA HTWIHMHIAPUYCCKUX IIPOBOJHUKOB OT JJIMHBI,
Iiomaay IoIepeuYHoro CCYCHUA 1 MaTcpualia.

HCCJ’IGI{OB&HI/IC 3aBUCHUMOCTH CHJIBI TOKa OT COIIPOTHBJIICHHA IIPHU ITIOCTOAHHOM
HaIps’KCHUM.

[Ipsamoe m3mepenne D/1C. KopoTkoe 3aMbIKaHME TalbBAaHUYECKOTO JJIEMEHTA U
OILICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0bl coelMHEeHNUs UICTOYHUKOB Toka, DJ1C GaTapeil.
HccenenoBanue pa3HOCTH INMOTEHIMAIOB MEXIY IOJIKOCAMU HMCTOYHHKA TOKAa OT
CWJIBI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomul, RPAKMUKYM
Hccnenoanne CMEIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaenpHOoro COnpoTURIICHUS MPOBOIHUKOB.

Hccnenoanne 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSIKEHUS JIJIS1 JJaMITbl HAKaJIMBAHUS.
YBenuueHue npesena u3MepeHus: aMmrepmeTpa (BOoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBJIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd I/IC rajibBaHUYECKOrO 3JEMEHTa OT BPEMEHU MpH
KOPOTKOM 3aMBbIKaHUH.

HCCJ’IGI[OBaHI/Ie Pa3HOCTH IIOTCHOUAJIOB MCKAY IIOJJIOCAMHM HMCTOYHHMKA TOKa OT
CHJIbI TOKA B IICIIH.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH I1OJIC3HOM MOITIHOCTHU MCTOYHHKA TOKa OT CHJIbI TOKA.

Tema 3. Toxu 6 pa3nuyHsix cpeoax

DJIeKTpUYECKasi TPOBOJUMOCTD PA3IMUHBIX BEIIECTB. DJICKTPOHHAS TPOBOIUMOCTH
TBEP/IbIX METAJUIOB. 3aBUCUMOCTb COMTPOTUBIIEHUSI METAJNIOB OT TEMIIEPATYPHI.
CBepXIIpOBOUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBONMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBonuuku. CoOCTBEHHAs U MMPUMECHAS TTPOBOJUMOCTH MOTYITPOBOTHUKOB.
CgoiicTBa p—N-nepexoaa. [loaynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B  DAJCKTPOJIMUTAX. ODJICKTPOJUTHYECKAS JIUCCOIMALIMS.
DnekTpoau3. 3akoHbl Dapanes 11 AIEKTPOJIn3a.

DJIEKTpUUECKHU TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEIbHBIN pa3psi/Il.
Paznuuneie TMIIBEI cCaMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.
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TexHuyeckue ycTpoicTBa M NPAKTHUECKOE MPUMEHEHUE: ra30pa3psiiHbIE JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJIYIPOBOJAHUKOBBIE TNPUOOPHI: AUOMA, TPaH3HUCTOP,
doTtoanos, CBETOAUOJ, TalbBaHUKA, paUHUPOBAHUE MEIM, BBIILJIABKAa AJTIOMUHUSA,
AJIEKTPOHHASI MUKPOCKOTIHSL.

Jlemoncmpayuu
3aBUCUMOCTh CONPOTUBJICHUSI METAILJIOB OT TEMIIEPATYPHI.
ITpoBOAMMOCTB JIEKTPOJIUTOB.
3akoHbl diekTponn3a dapanes.
HckpoBou pa3psia 1 IpOBOAUMOCTb BO3AyXa.

CpaBHeHI/IC IIPOBOAMMOCTH MCTAJLJIOB U ITOJIYIIPOBOAHUKOB. O,Z[HOCTOpOHHHH
IMPpOBOAMMOCTDL JUOAA.

Vuenuuecxuii sxcnepumenm, rabopamopmule pabomol, NPAKMUKYM
Habmronenue amexTpoiusa.
N3mepenue 3apsiaa 0THOBAJICHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH CONPOTHUBIIEHHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Pu3nvecKuil NPaAKTUKYM

Cnoco0bl u3mMepeHus: (PU3NYECKUX BEIUYUH C WCIONb30BAHWEM AHAJIOTOBBIX U
U POBBIX U3MEPUTENIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCONIOTHBIE M OTHOCUTENIbHBIE MMOTPEIIHOCTH HW3MEpeHUuil (U3MUECKUX BEJINYMH.
OneHka rpaHuil OrPeENTHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHH, MCCIECIOBAHUN 3aBUCUMOCTEH (HU3HUYECKUX
BEJIMYMH, NPOBEpPKA MNPEIJIOKEHHBIX TUIOTE3 (BbIOOp M3 padOT, OMHMCAHHBIX B
TEMaTHYECKUX paslenax «YUYeHUUEeCKUd OHKCHEPUMEHT, JabopaTopHble paboThl,
MPAKTHUKYM»).

MexknpeaMeTHble CBSI3H

Nzyuenne kypca ¢usuku yrirydojaeHHOro ypoBHs B 10 Kjacce OCyIIECTBISIETCS C
YUETOM COJIEP>KATEIbHBIX MEXIPEIMETHBIX CBI3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

MesicnpeOmemnole NOHAMUA, CEA3AHHBIE C UZYUEHUEM MEMO008 HAYUHOZ20
NO3HAHUA: SBICHUE, HAYYHBIN (PaKT, TUMOTE3a, PU3ndecKkas BeIMYMHA, 3aKOH, TEOPHUs,
HaOJIOICHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, U3MEpPEHHE, MOTPEIIHOCTH
U3MEpPEHU, U3MepUTEIbHbIE MPUOOPHI, IUPPOBAs TaOOpaTOPHUSL.

Mamemamuxa: Peiienne cucteMmbl ypaBHeHMU. JIuHelHas ¢yHKuus, mapadoia,
runepOoia, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIMH: CHHYC, KOCUHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BeKkTopel M HX
MIPOEKLIMY HAa OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.
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buonocusa: mexanuueckoe ABWKEHHE B KUBOM mpupone, auddysus, ocmoc,
TEITI000MEH KUBBIX OPraHU3MOB, TEIIJIOBOE 3arpsi3HEHUE OKPY KAIOIEe Cpeibl,
yTHIIA3AIUS OMOOPraHUYECKOTo TOTUIMBA  JUIS BBIPAOOTKU «TETIOBOM
U DJIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSXKEHUE U KAMWILISIPHBIC SIBJIICHUS B IPUPOJIE,
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumuna: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHHWE AaTOMOB M MOJIEKYJ, MOJb
BEIIIECTBA, MOJISIpHAs Macca, IMOJIydeHHEe HAHOMAaTepUaioB, TEIUJIOBbIE CBOWMCTBA
TBEPIBIX TeJ, KUAKOCTEH M Ta3oB, XUAKWAE KPUCTAJUIbI, DJIEKTPUUYECKUE CBOMCTBA
METAJIJIOB, JIEKTPOJUTHUECKAS TUCCOLMAIINS, TAIbBAHUKA, DIIEKTPOHHAS MUKPOCKOIHS.

T'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHuE JABUKEHUI C WCIOIb30BAHUEM MEXAaHU3MOB, y4Ye€T
CyXOro M JKMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKUE KOHCTPYKIHMH (KPOHIITEHH,
penieTyaTbie KOHCTPYKIIMH ), UCTIOIh30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE
(rupocKoIl, BOJIOMET U JPYTHE), IBUTATEIb BHYTPEHHETO CrOpaHus, maposas TypOuHa,
OBITOBOM  XOJIOAWJIBHUK, KOHJIUIIMOHEP, TEXHOJOTUU TIONYyUYEeHUS] COBPEMEHHBIX
MaTepuajioB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTHH, AIEKTPOCTATUYECKAS
3aIllMTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, ra3opa3psaHble JIaMIIbl, MTOJTYITPOBOIHUKOBBIE
npuodOpPHI, TAIbBAaHUKA.

11 KJIACC Pa3aea 4. jieKTPOANHAMHUKA
Tema 4. Maznummnoe none

BzanmopaencTBrue MOCTOSIHHBIX MAarHWTOB WM MPOBOJHUKOB C TOKOM. MarHuTHOE
nose. Bekrop MarHuTHOW MHAYKUMH. [[pUHIMIT CyIIepro3uMM MarHUTHBIX MOJIEH.
JIMHMY MarHUTHOW MHYKIIHH.

MarauTHoe IMoJie MPOBOJHMKA C TOKOM (IIPSMOTO IPOBOJIHMKA, KAaTYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, ee HalIpaBJIEHUE U MOJTYJIb.

Cuina JlopeHiia, ee HampaBJeHUE U MOJYJb. JIBUKEHHE 3apsKEHHOM 4YacTUIIBI B
OJIHOPOJHOM MarHuTHOM Tosie. Paborta cuibl JlopeHia.

MarnauTtHoe noJsie B BeecTBe. DeppoMarHeTuku, rnapa- U IMaMarHeTUKH.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCH: IPUMEHECHHUE
MOCTOSIHHBIX MAarHHUTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIBTUMETD, SJIEKTPOIABUIATEND
SAxoOu, yCKOPUTETU I€MEHTAPHBIX YaCTHII.

Jlemoncmpayuu

KapTtvna nuHMI WHIYKIIMA MArHATHOTO TIOJIS TOJIOCOBOTO M IOJKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KaptnHa nuHMI MarHMTHOW MHIYKIMHU TNOJS JUIMHHOTO NPSIMOTO NMPOBOJHUKA U
3aMKHYTOI'0 KOJIbLIEBOT'O MPOBOJAHUKA, KATYIIKH C TOKOM.
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B3auMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.
Cuna Amnepa.
JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Ha6nronenue nBmkeHMs Mydyka 3JIEKTPOHOB B MATHUTHOM TIOJIC.
[IpuHUUN AEUCTBUS SIEKTPOM3MEPUTEIHHOTO MPUOOpPAa MArHUTORJIEKTPUUYECKOM
CUCTEMBI.

Yuenuueckuii sxcnepumenm, 1abopamopusle pabomul, NPAKMUKYM
HccnenoBanre MarHuTHOTO MOJIE HOCTOSTHHBIX MATHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

Hccnenoanue AeMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
N3mepenne cuiibl AMmepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHre MarHUTHOW MHYKIIMA Ha OCHOBE U3MEPEHUs CUJIbl AMIiepa.

Tema 5. dnexkmpomacHumnan uHOYKYUA

SBneHne 3JIEKTPOMArHUTHON UHAYKIMHU. [I0TOK BEKTOpa MAarHUTHON MHTYKIIMH.
OJC wunaykuuu. 3aKoH 3IEKTPOMAarHUTHOM uHaykuun - Dapazes.
Buxpesoe anekrpuueckoe nosne. Toku Pyko.

OJ1C uHayKUMK B TPOBOIHHUKE, ABUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuino Jlenna.

NupykruBHOCTh. KaTymika MHIYKTUBHOCTH B LENHU MOCTOSSHHOTO TOKA. fIBiIeHME
camounaykiuu. 9J1C caMOMHIYKIIWH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTUUECKUE MPOLIECChl: MHAYKIIMOHHAS TEYb,
COJICHOM/I, 3aIIIUTa OT DJCKTPU3ALIUU TEJI IIPH JBUKCHUU B MAarHUTHOM I10J1€ 3eMJIH.

Jlemoncmpayuu

HaGnronenue siBneHust 21€KTpPOMarHuTHOM MHTYKIIMH.
UccnenoBanne 3aBucumoctd OJ[C  HMHIYKIMM OT CKOPOCTH HW3MEHEHMS
MAarHuTHOTO MOTOKA.

[Ipasuio Jlenua.
[Tagenne MarauTa B aIFOMUHUEBOM (METHON) TpyOe.

SIBrIeHME CAaMOMHIYKIIUU.
Uccnenosanne 3aBucumoctu IC caMOMHAYKIUHA OT CKOPOCTU W3MEHEHUS CHUJIBI
TOKA B LEIH.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabomul, NPAKMUKYM
UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

22



®enepanbHas padouas mporpamma | @usuka. 10—11 knacceel (yriayOneHHbINH YPOBEHbD)

OnpeneneHrne UHAYKIIMU BUXPEBOTO MAarHUTHOTO TOJISI.
UccnenoBanue sBIeHUsS] CAaMOUMHIYKITUH.
COopka MoJieni AIEKTPOMarHuTHOTO reHepaTopa.
Pa3nen 5. KoJsie0anus 1 BOJIHBI
Tema 1. Mexanuueckue Koieoanus

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

'apmoHnyeckue koneOaHus. KuHemarnueckoe W JUHAMUYECKOE OIMCAHHE.
DHEpreTuyecKkoe ONUCaHHE (3aKOH COXpPAHEHUS MEXaHWYeCKOW sHepruu). BriBojg
JUHAMUYECKOTO OINHUCAHUSI TapMOHUYECKUX KOJICOAHUM M3 HUX DHEPreTHYECKOro U
KHMHEMaTH4€CKOTO OMHUCAHUS.

AmMmiutyna u  ¢aza koneOaHuid. CBA3b aMIUTUTYJbl KOJEOAHWM HMCXOIHOU
BEJIMYMHBI C aMITUTYIaMU KOJIEOaHUI €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u wactora koneOanuit. Ilepmon wmanbix CBOOOAHBIX KoJieOaHUIMA
MaTeMaTU4YeCcKOoro MasTHHKa. [lepros cBOOOHBIX KOIeOaHUil MPY>KMHHOTO MasiTHUKA.

[TonsiTue o 3aTyxaromux Koyuedanusx. BeiHyknennsie kosnebanus. Pesonanc.
Pe3zonancHas KpHUBas. Bnusaue  3aTryxaHus Ha  BUJ  PE30HAHCHOU
KpuBOH. ABTOKOJIEOaHMUS.

TexHUYeCcKre YCTPOWCTBA W TEXHOJIOTMYECKHE TMPOIIECChl: METPOHOM, Yachl,
Kadelld, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.
Jlemoncmpayuu

3anmch Koj1e0aTeIbHOI0 IBMKCHHUS.

HaGnronenne HE3aBUCUMOCTH MepUoa MallblX KoyieOaHWW Tpy3a Ha HUTH  OT
aAMILTATYJIBI.

UccnenoBanune 3aryxaromux KojeOaHUN U 3aBUCUMOCTH TEpPHOJa CBOOOHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

NccnegoBanue konedaHuii rpy3a Ha MAaCCUBHOM MPYKUHE C 10 (POPMUPOBAHUS
npeacTaBiIeHU 00 UAeanbHON MOIETU NPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHUs YHEPTUH MPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

Uccnenosanue BBIHYXJICHHBIX KOJIEOQHUH.
Habmonenue pe3onanca.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol, NPAKMUKYM

N3mepenne mepuosa CBOOOTHBIX KOJIGOAHWH HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

N3yuenune 3aK0OHOB JIBUKEHUSA TeJa B X0JI€ KosieOaHUil Ha yIpyroM MojBece.
N3ydyeHne nBMKEHUS HUTSHOTO MasiTHUKA.
[IpeoOpazoBanue 3HEPTrUn B IPY>KUHHOM MasSITHHKE.
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Hccnenosanue yObIBaHUS aMILIUTY bl 3aTyXaroIuX KOJIeOaHMII.
HccnenoBanue BHIHYKICHHBIX KOJTCOAHUA.

Tema 2. dnexmpomazcHummuble KOneOAHUA

KoneOarenbHublii  KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KojJeOaHUs B
uJeanbHOM KosiebatenbHOM KoHType. @opmyna TomcoHa. CBsi3b aMIUTATYABI 3apsijia
KOH/ICHCATOpa C aMILTUTYI0M CHUJIBI TOKa B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUH B HICaTHHOM KOJIEOaTEIHLHOM KOHTYPE.

3aryxarolue 3JIeKTPOMAarHUTHbIE KosieOaHus. BhIHYK/I€HHBIE IEKTPOMAarHuTHbIE
KOJICOaHMUSI.

IlepeMeHHBII TOK. MOITHOCTh IEPEMEHHOIO TOKA. AMIUIUTYIHOE U JIEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HANPSKEHUA NPU Pa3aIuvyHON (popMe 3aBUCUMOCTH EPEMEHHOTO
TOKA OT BPEMEHH.

CunyconanbHbIl IEPEMEHHBIN TOK. PE3UCTOp, KOHIEHCATOp U KaTyIlKa
WHIYKTUBHOCTH B LIEIM CUHYCOUJAIIBHOTO IEPEMEHHOTO TOKa. P€30HaHC TOKOB.
Pe3onanc HanpspkeHUN.

Wneanpubiii  Tpanchopmarop. IlpomsBoacTBo, mepemaya W HOTpeOeHHE
JJIEKTPUYECKON YJHEPTUH.

OKOJIOTUYECKUE PUCKM TMpU  MPOU3BOACTBE  JIEKTpodHepruu. KynbTypa
VICIIOJIb30BaHUs DJIEKTPOIHEPTIUH B IIOBCEIHEBHOM KU3HHU.

TexHuyeckre yCTpoMCTBa U TEXHOJIOTHYECKHUE MTPOLIECCHI: AJIEKTPUUECKUN 3BOHOK,
reHepaTop IMEPEMEHHOT0 TOKA, IMHUU DIIEKTpOoIIepesay.

Jlemoncmpayuu

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCUMOCTh YacTOTbl CBOOOJHBIX KOJIEOAHWW OT WHIAYKTUBHOCTH M €MKOCTHU
KOHTYpa.

OcuusmiorpaMMbl 3IEKTPOMATrHUTHBIX KOJICOAHUIA.

['eneparop He3aTyXaroIIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mopeinb 31eKTPOMAarHUTHOTO TeHepaTopa.

BbiHyX/1IeHHbIE CUHYCOUIAIbHBIE KOJICOaHUS!.

Pesncrop, kaTymka MHIYKTUBHOCTH U KOHAEHCATOP B LEMH NEPEMEHHOTO TOKA.

Pe3onanc mnpu  MmOCIIENOBATENIBHOM  COEAMHEHWH  PE3UCTOPA,  KATYLIKH
VHIYKTUBHOCTH U KOHJICHCATOPA.

YCeTpolicTBO W TPUHIMI  JEUCTBUS  TpaHcopMmaropa.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabomul, NPAKMUKYM
N3yuenue tpancpopmaropa.
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HccnegoBanne TmMepeMEHHOTO TOKa Yepe3 IMOCIEJOBATENbHO COEJUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaOGmroieHne 31eKTpOMarHuTHOTO PEe30HAHCa.
HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbL

MexaHnueckue BOJHBI, YCIOBHS HX pacnpocTtpaHeHus. [lomepeunble w
IIPOJIOJIBHBIE BOJHBL. [lepnos, CKOpOCTh pacnpocTpaHeHus U JivHa BOJHBL. CBOMCTBa
MEXAHUYECKUX BOJIH: OTPAKEHUE, IPEIOMIICHHE, MHTep(EepeHIINs U AUPPAKIIHSL.

3ByK. CKkopocTh 3ByKa. I poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[ITlymoBOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEbI.
DJIEKTPOMATHUTHBIE BOJHBI. YCJIOBUSA W3JIYYCHHUS OJJIEKTPOMArHUTHBIX BOJIH.

—

B3anmMHast opueHTaIus BEKTOpOB E, B Vs AIIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTpPa)XCHHUE, TMPEIOMIICHUE, TOJSIPU3AIINS,
uHTephepeHIs 1 Tudpakius.

[IIkama AJIEKTPOMAarHUTHBIX BOJIH. [IpHMEHEHHE SIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUTIBEI paUOCBS3H U TENEBUIEHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CPeIbl.

TexHuueckue YCTPOMCTBA U IIPAKTUYECKOE IIPUMEHEHHUE:!
MY3bIKaJTbHBIC HHCTPYMEHTBI, pajap, paauoNpHEeMHUK, TEICBU30D, aHTCHHA, TeIe(OH,
CBUY-nieun, ynbpTpa3ByKOBas IUarHOCTUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu
O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJIH.
KoneOmtomieecs Te10 Kak UCTOUHUK 3BYKa.
3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.
HabGnronenue orpakeHus: M IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.
Ha6nronenue nntepdepenninu u qudpakiiii MEXaHUYECKUX BOJIH.
AKYCTUYECKHI pE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IPUMEHEHHE.

HaGmoienne cBs3M rPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTMTYAON M 4acTOTOM
KoJIe0aHMil.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, NpPEIOMIICHHE,
noJsipu3anys, 1udpaxuus, HHTepGepeHIINs.

OOHnapy:xeHne nH(ppaKpacHOro u yiabTpaproIETOBOIO UTYUECHUH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomuvl, NPAKMUKYM
N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.
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N3yuenue pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa

[IpssMonMHEHOE paclpOCTpaHEHNE CBETA B OJHOPOAHOM cpene. Jlyu cBera.
To4deuHbIld HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue wn300paxkeHUil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomienne cBeta. 3aKOHBI TPETOMIJICHHS CBeTa. AOCONIOTHBIA IMOKa3aTeNb
npesoMieHus. OTHOCHUTENIBHBIM IIOKa3aTelb IpesoMieHus. IIOCTOSHCTBO YacTOTHI
CBE€TAa U COOTHOIIEHWE JUIMH BOJIH IIPU NEPEXOJE MOHOXPOMAaTHYECKOIO CBETA 4YEpe3
TrpaHuIly paszena AByX ONTUYECKUX CPENl.

Xop myueii B mpusme. [ucnepcus cBera. CroxkHbli cocTaB Oesioro ceera. L{Ber.

IlonmHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHBI yroJl ITOMHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniye u pacceuBaromme auH3bl. ToHkas uH3a. OKYCHOE PacCTOSIHUE U
ONTHUYECKAasl CUja TOHKOW JIMH3bl. 3aBUCUMOCTb (DOKYCHOIO pPACCTOSIHUSL ~ TOHKOM
chepuyecKoi JIMH3bI OT €€ FTEOMETPUH U OTHOCHTEIILHOTO MTOKA3aTelIs PEIOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUECHUE, JABAEMOE JINH30M.

Xon nyya, TpOoLIEAIIEro JIMH3Y MO/ POU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
onTuueckoi ocu. Iloctpoenne n300paxeHnii TOUKH U OTPE3Ka MPSMOM B COOUPAIOIIUX
Y PaCCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue mnpubopsl. Paspemaromias crnocoOHocTh. ['7a3 kak onTuueckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Matepdepeniius cBera. KorepeHTHbIE MCTOYHUKU. Y CIOBUS
HaAOJIOJIEHUS] MAaKCUMYMOB M MUHUMYMOB B HHTEP()EPEHIMOHHOW KapTHHE OT ABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepbl KilacCuYecKux HHTEPPEPEHIIMOHHBIX CXEM.

Judpakius ceera. JludpakimonHas pemierka. YciaoBrue HaOMIOJACHUS TJIaBHBIX
MaKCUMYMOB IPY NaJ€HUH MOHOXPOMAaTUYECKOTO CBETA Ha TU(MPAKIIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre ycTporucTBa M TEXHOJIOTMYECKHE MPOLECCHI: OYKH, JIyNa, NEPUCKOIL,
¢oroanmapaT, MHUKPOCKOI, MPOEKIMOHHBIA ammapaTr, M[pPOCBETIIEHUE OMNTHUKH,
BOJIOKOHHAsI ONTHKA, TU(PpaKIIMOHHAS peIIeTKa.

Jlemoncmpayuu
3aKOHBI OTPAKEHUS CBETA.
Uccnenosanue npeioMeHUs CBETA.
Ha6nronenue moHOTo BHYTPEHHETO OTpakeHus. Mojienb CBETOBOIA.
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HccnenoBanue xoAa CBETOBBIX MYYKOB Y€pe3 MIJIOCKOMAPAIUICNIbHYIO TJIACTUHY U
IpU3My.

HccnegoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Mopjenu MUKpPOCKOIIa, TeJIeCKOTa.

Habmronenune natepdepeHnm crera.

HaGnronenue 11BeTOB TOHKUX TICHOK.

Habmronenune nudpakiuu ceera.

Nzyuenne nudpakimOHHON PEIIeTKH.

HaGnronenue nuppakunoHHOTo CeKTpa.

Habnronenue aucnepcuu cBera.

Habnronenue nossipuzanuu CBeTa.

HpI/IMeHeHI/Ie MMOJIAPOU 0B VI UBYUCHUA MCXaHUYCCKHUX HaHpH)KeHI/Iﬁ.

Yyenuueckuii sxcnepumenm, 1abopamoptsle pabomul, NPAKMUKYM
N3mepenne nokasareis npeioMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS OT BellecTBa (Ha mpuUMepe
KUJKUX JINH3).

N3mepenune poKyCHOro pacCTOSHUS PAaCCEUBAIOIINX JIMH3.

[Tomy4yenue n300pakeHrs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.
[Tony4yeHnue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpyrpoBaHue T€IECKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxkuuu, HTEpPEpeHINN U MOJSIpU3aUU CBETA.
N3yuyenue nosspusaiyu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIUAIEKTPHUKA.
N3yuenune unTepdepeHInm JIa3epHOTO U3ITyUYCHUs Ha IBYX IIETISX.
Habmronenue nqucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTPA.

N3mepenue MHBI CBETOBOM BOJIHBI.

[lomyueHnue crekTpa HU3Ay4YEHUS CBETOAMOAA MPU MOMOILIM AUPPAKIIMOHHON
PELIETKH.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH

['paHnubl TPUMEHUMOCTH KJIacCUUYECKOW MexaHukH. [locTynarel crnienuanbHOU
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM wuHTepBai. IIpeoOpazoanust Jlopenua. YcioBue
NpUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BpPEMEHU u
COKpAILICHUE JIJIVHBI.

9HCpFI/I}I U UMITYJIbC pGH}ITHBHCTCKOﬁ HJaCTHUIIbI.
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CBs3p Macchl C JHEPrUEd M HMMILYJIBCOM PEIATUBUCTCKOM YaCTHUIbl. DHEPIHs

ITOKOS.

TexHuyeckue yCTpoOHMCTBA M TEXHOJIOTMYECKHME IPOLECCH:  CIIyTHUKOBBIC
IIPUEMHHKH, YCKOPUTEIH 3aPsIKEHHBIX YaCTHII.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabomul, NPAKMUKYM

OmnpeneneHre UMITYyJIbCa U SHEPTUH PEIATHUBUCTCKUX yacTHIl (1o ¢otorpadusm
TPEKOB 3aPSKEHHBIX YACTUL B MATHUTHOM I10JI€E).

Paznea 7. KBanToBasi ¢pusuka
Tema 1. Kopnyckynapno-60ano60it 0yaausm

PaBHOBecHOE TerioBOe M3NydeHHE (M3IydeHHEe aOCOJFOTHO YEPHOIO Teja). 3aKoH
cMmernenus Bunaa. ['unore3a [[itagka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®otoaddext. Omnbitel A.I'. Croneroa. 3akoHsl (otodrddekra. YpaBHEHUE
Oiinmrerina st porordpdexra. «Kpacnas rpanuna» gororddekra.

JlaBnenue cBeTa (B YaCTHOCTH, JIaBJICHUE CBETA Ha a0COJIFOTHO MOTJIOMIAIIIYI0 H
abCOIOTHO OTpaxkarolryro noBepxHocTs). OnbiTel [1.H. JIebenena.

Bonnoseie cBorictBa yactul. Bomabl ne bpowna. {nuHa BonHbl ne bpoins wu
pasMmepbl 001acTH JOKaIW3allMyd ABWXKYIIEWcs vacTullbl. KoprycKynsipHO-BOTHOBOM
nyanusM. {udpaxiys 31eKTpOHOB Ha KpUCTasiax.

Cneunduka wusmepeHuii B Mukpomupe. COOTHOIIEHHS HEONPEAEIeHHOCTEN
['eitzenbepra.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLECCHI:  CIIEKTPOMETD,
dboTOodIEMEHT, POTOAATINK, TYHHETBHBIN MUKPOCKOTI, COJTHEUHAas OaTapesi, CBETOINOI.

Llemoncmpayuu
®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeELIHETo (poToaddekra.

Uccnenosanue 3aBUCUMOCTH COIPOTHUBJICHUS MOJTYIIPOBOTHUKOB OT
OCBEIIEHHOCTH.

CBeToauon.
Conneunas Oarapest.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPAKMUKYM
HccnenoBanue dhoTope3ncropa.

N3mepenne nocrosiaHoiM [lnanka Ha ocHOBe uccienoBanus pororddexra.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Yepe3 CBETOAUO/ OT HAPSIKEHUSI.

Tema 2. Duzuxka amoma
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OneITEI IO HWCCICNOBAHUIO CTpOeHUs aroma. llmaHeTapHas Mojaenb aToma
Pezepdopna.

[Toctynatel bopa. Wznydenune u morsomnieHre (GOTOHOB MPHU MEPEXOJIe aToMa C
OJIHOTO YPOBHSI SHEPTUH Ha JIPYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.
TexHnueckne yCTpOHCTBAa M TEXHOJOTUYECKHUE MPOLECCHl: CIEKTPAIbHBIA aHAIN3
(crieKTpOCKoIT), J1a3ep, KBAHTOBbIN KOMIBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
HaOntonenue nuHeRyaThIX CIIEKTPOB.

YCTpoCTBO M JEUCTBUE  CYETYMKA  MOHU3BUPYIOIIMX  YaCTHII.
Onpenenenue JIMHBI BOJHBI JIA3EPHOTO U3ITYUYEHHUS.

Yyenuueckuii sxcnepumenm, 1abopamoptsie pabomol, NPAKMUKYM
HaOnronenue nuHeRyaToro crekrpa.

HccnenoBanne crnekTpa pa3pekeHHOTO aTOMAapHOTO BOJIOPOJIa M HM3MEpPEHHUE
noctosiHHoM PunOepra.

Tema 3. Qusuka amomMHOo20 A0PA U INEMEHMAPHBIX YACMUY,
Hyxnonnas monens snpa ['eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4mciio
saapa. U30Torsbl.

PannoaktuBHOCTh. Anb(da-pacnan. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacma.
["'amMmma-uziyueHue.

3aKOH paJMOAKTUBHOIO pacnana. PagroaktuBHbie n30TOMNBI B Ipupoae. CBOMCTBA
MOHU3UPYIOIIETO U3JIydeHus. BiausHrue paanoakTHBHOCTH HA KUBBIE OPTAHU3MBL.
EctecTBennblil ¢hoH uznyyenus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. JledexT maccsl siapa.

Anepnasie peakuwu. Jlenenue m cuHTe3 sAuep. AnepHbie peakTopsl. I[IpobGaemMbr
YIPaBIsiEMOr0 TEPMOSIAEPHOTO CHUHTE3a. DJKOJIOIMYECKHE ACHEKThl Pa3BUTHUA SIICPHOMU
SHEPrETHUKH.

MeToabl perucTpauy U UCCIAEAOBAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIBHBIE  B3aUMOJCUCTBUA.  bapuoOHBI, ME30HBI U  JICNITOHBI.
[IpencraBnennie o CtangaptHoil Mmojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®u3zuka 3a npeaenamu CtanaapTHON Moaenu. TemHas MmaTepust U TEMHAsi SHEPIUsl.

EanncTBO pmznueckoi KapTUHBI MUpA.

TexHuueckue yCTpPOWCTBA U TEXHOJIOTMYECKHE IIPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, spepHbli  peakTop, TEPMOSIIEPHBIM  peakTop, aroMHas  Oomoa,
MarHUTHOPE30HAaHCHAs ToMoTpadus.
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Yuenuueckuii axcnepumenm, nabopamopuvie pabomuvl, NPAKMUKYM
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).
HccnenoBanue paanoakTUBHOTO (hOHA C UCTIOIB30BaHUEM J03UMeTpa. M3yueHue
TIOTJIONICHHS O€Ta-4acTHI] ATFOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUH. [IpukiagHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE
acTpoHOMHUHU. [IpUMEHMMOCThP 3aKOHOB (PU3UMKHU 11  OOBACHEHUS IPUPOAbI
KOCMHUYECKHX OOBEKTOB.

Meronel  acTpoHOMHYECKMX — HcciaenaoBaHUld. COBpPEMEHHBIE  ONTHYECKHE
TEJIECKOIIbI, PaJIMOTENIECKOIIbI, BHEATMOC(EPHAsi aCTPOHOMHUSI.

Bun 3Be3nHoro Heba. Co3Be3aus, s(pKue 3Be3/bl, IJIAaHEThI, UX BUAUMOE JBUKEHUE.

ConnedyHas cucrema.

Connne. ConHeunast akTUBHOCTb. MlcTrounuk sHeprun CoaHIa v 3BE31.

3BE3/lbl, UX OCHOBHBIE XAapaKTEPUCTUKHU. [lnarpamMma «CHEKTpaJbHBIA KJIAcC —
CBETHUMOCTB». 3BE31pl [JaBHOM IOCJIEAOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» I 3BE€3J] IJIaBHOM IOCJIENOBATENBHOCTH. BHYTpEeHHEE CTpOEHHUE 3BE3I.
CoBpeMeHHbIE NIPEICTABICHUS O IPOUCXO0XKICHUH U 3Boaronny CoJIHIA U 3B€3/1. DTarbl
YKU3HU 3BE3I.

Mineunsii Ilyte — nHama I@'anmaktuka. Ilonokenme u aBwxkeHue CosiHIIAZ B
[Namaktuke. Tunsl ramakTuk. PaguoranakThkum W KBasapbl. UepHblE IbIpBI B sAIpax
TaJIAKTHK.

Bcenennas. Pacmmpenune Beenennoit. 3akon Xa66ia. Pazberanue ranakTuk.
Teopus bonpmoro B3psiBa. PEIMKTOBOE H3MyUEHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeniennbie
MpoOJIEMbl ACTPOHOMHMH.

Yuenuueckue nabnooenus

HaOnronenust 3Be3qHOr0 HebOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPHIIOKEHUH IS ONPESICHUS IMOJI0KECHUS HEOSCHBIX OOBCKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE c03Be3usi CEBEpHOro MOJylIapus U SpPKUE 3BE3IbI.
HaOGmronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH M 3BE3/THBIX CKOIIJICHUH.

Pu3nyecKuil NPaKTUKYM

CriocoObl u3MepeHus: (PU3NUECKUX BEIMYMH C HCIOJb30BAaHHUEM AHAJIOTOBBIX U
HU(POBBIX H3MEPUTETBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JIaTYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCUTENBHBIE MOTPEIIHOCTH HW3MEPEHU (U3UUECKUX BEIUYHH.
OneHka rpasui] NOrpemHoOCTeN.

IIpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCIEIOBAHUNA 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH, NPOBEpPKa NPEIJIOKEHHBIX TUMOTe3 (BbIOOp U3 paboOT, OMHCAHHBIX B
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TEMaTUYECKUX paszaeniax «YUEHUYECKUd OKCIIEPUMEHT, JabopaTopHbie paboThI,
MPAKTHKYM).

O0o01marnee NOBTOpeHue

O0o01eHne M cHucTeMaTu3allus COAEpXKaHUs pas3felioB Kypca «MexaHukay,
«MonekymsipHas (uU3MKa U TEPMOJUHAMUKA», «DIEeKTpoauHamuka», «Komebanus u
BOJIHBI», «OCHOBBI CHEIUAIBHON TEOpPUHM OTHOCHUTENBbHOCTH», «KBaHTOBas (usukay,
«DJIEMEHTBI aCTPOHOMUHU U aCTPOPUZUKID.

Ponb pu3uky u acCTpOHOMHH B 3KOHOMHUYECKOMH, TEXHOJIOTUYECKOM, COUAIIBHON U
3TUYECKOH cdepax AesiTeNbHOCTH YEI0BEKa, pOib U MECTO (DU3UKU U aCTPOHOMUU
B COBPEMEHHOM  HAay4yHOM  KapTMHE  MHpa,  3HAYECHHE  OIHCATEIBHOM,
CUCTEMATU3HUPYIOLIEH, OOBSICHUTENBHOW M MPOTHOCTUYECKON (DyHKIUN (Quznyeckon
TEOpUH, poJib PU3NYECKOW TeOpuH B (POPMHUPOBAHUU NPEICTABICHUN O (PU3UUYECKOM
KapTUHE MHpA, MECTO (PU3NYECKOM KAPTUHBI MHUpPAa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuenue Kypca pu3uku yriyOJeHHOro ypoBHS B 11 Kilacce OCylIecTBIsIETCS C
YUETOM COJIEP>KATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnsie NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO0008 HAYYHO20
NnO3HAHUA: SBIICHUE, HAYYHbIN (DaKT, rUnoresa, pu3nyeckas BEIUYMHA, 3aKOH, TEOPHs,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIECIUPOBAHUE, MOJENb, W3MEpPEHHE, MOTPEIIHOCTU
U3MEPEHUI, U3MEpUTEIbHBIE MPUOOPHI, IU(PPOBaAs TaOOpaTOPHUSL.

Mamemamuxka: Pemienue cuctembl ypaBHeHUM. TpuroHomeTpuyeckue QpyHKIUU:
CUHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
BekTopbl M HMX MPOEKUIMH HAa OCH KOOPJIMHAT, CIOXEHHE BEKTOpoB. IIpou3BoaHbie
aneMeHTapHbIX (GyHKIu. [Ipu3Haku momgodust TpeyroJbHUKOB, ONPEISICHUE TUIOIIA U
I0CKUX (puryp u oobema Ted.

Buonozua: snextpuyeckue SBICHUS B )KUBOU MPHUPOJIE, KOeOaTeIbHbIE IBUKEHUS
B JKMBOM NPHUPOAE, OSKOJOTUYECKHE PHUCKU MPU MPOU3BOACTBE HIIEKTPOIHEPIHUH,
AJIEKTPOMArHUTHOE 3arpsiI3HEHNE OKPYIKAIOIIEH Cpeibl, YIbTPa3ByKOBasl IUarHOCTUKA B
MEIULMHE, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAUIMYECKAsI CTPYKTypa TBEPABIX Te,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON PEUIETKU, CIEKTPAIbHBIA aHauU3.

TI'eocpagpua: marautHbie nonroca 3eMIIM, 3aJ€KH MAarHUTHBIX PYH, (HOTOChEeMKa
3€MHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocus:  TPUMEHEHHE  IIOCTOSIHHBIX  MArHUTOB,  AJIEKTPOMAarHUTOB,
3NIeKTpoBUTaTENb SIKOOHM, reHepaTop MEPEMEHHOT0 TOKA, MHAYKIIMOHHAS Me4b, JIMHUU
ANEKTpONEPEAAy, 3JIEKTPOJABUIATENb, palap, PAaAUONPHUEMHUK, TEIEBU30p, AHTECHHA,
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tenedoH, CBY-meub, ynbTpa3ByKoBasi [UArHOCTHKA B TEXHUKE, TMPOCKIIMOHHBIH
ammapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAsi 0aTapes, CIyTHUKOBBIC TPUEMHUKH, sIIepHAs
HHEPreTHKa U SKOJOTUYECKUE aCTIEKThI €€ Pa3BUTHUS.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yueOHoro mpeamera «®Ddusuka» Ha ypOBHE CpEeAHEro OOIIEro
obpazoBanusi (yriayOJeHHBIN YPOBEHB) HOHKHO 00ECIEUUTh JTOCTHKEHUE CIICTYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS Yy4deOHOro mnpeamera «DU3NKaA» JOJDKHBI
OTpa)kaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOyYaromIuXcsi  PyKOBOJCTBOBATHCSA
chOpMUpPOBAHHOM BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALUH, ITO3UTUBHBIX BHYTPEHHUX yOeXIeHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIECHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO OIbITA
M ONbITAa JIEITEIBHOCTM B MPOLECCE pEANIM3AlUU OCHOBHBIX  HAIlpaBJICHUU
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHUS:
c(hOpPMHUPOBAHHOCTD TPAKIAHCKON TO3UIIMU 00YHAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOIIEUETOBEYECKUX  T'YMaHUCTHUECKHUX U
JEMOKPAaTHYECKUX LEHHOCTEM;  TOTOBHOCTH BECTH COBMECTHYH JE€ATEIBHOCTh B
MHTEpecax rpakaaHCKoro

oOmiecTBa, y4aCTBOBaTh B CAMOYIIPABIIEHUM B 00pa30BaTEIbHON OpraHU3alii; YMEHUE
B3aMMO/IEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX

GYHKIUSAMM U Ha3HAYEHHWEM; TOTOBHOCTh K T'yMaHUTApHOW U
BOJIOHTEPCKOM JIESTEIIbHOCTH;

2) MaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh POCCHUHCKOW TpakTaHCKOW HISHTUYHOCTH, NATPUOTH3MA,
LIEHHOCTHOE OTHOIIECHHUE K TOCYAaPCTBEHHBIM CUMBOJIAM, JOCTHUKECHUSIM

POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) MyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUSA, OTHUYECKOTO  TIOBEJICHHS,

CIIOCOOHOCTH OLIEHUBATh CUTYALIUIO U PUHUMATh OCO3HAHHBIE pELIeHUs,
OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBbI U IIEHHOCTH, B TOM YHCIIE B
JESATEIbHOCTH YYEHOI'0; OCO3HAHUE JIMYHOTO BKJAJa B IOCTPOECHHE YCTOMUYMBOIO
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Oynyiero; 4) 3CTeTHYecKOro BOCIHMTAHHWS: SCTECTHUCCKOEC OTHOIICHHE K MHUpY,
BKJIFOYAsl 3CTETUKY HAyYHOTO TBOPUECTBA,

npucyiero pu3nveckon Hayke;

5) Tpy10BOro BOCIUTAHMA:

MHTEpPEC K paslu4HbIM cepaM MpodeCCHOHATBHON AESITeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIA BEIOOP Oymymiei
npodeccCuu M peaJM30BBIBATH COOCTBEHHBIC >KM3HEHHBIC IUIAHBI; TOTOBHOCTH U
CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00J1aCTH (DU3UKH

Ha MPOTSKCHUU BCCH KU3HU; 6)
IKOJIOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, OCO3HAHUE INI00AJIBHOTO XapaKTepa

AKOJIOTMYECKUX MPOOJIEM; IUIAHMPOBAHUE M OCYUIECTBICHUE NEHCTBUN B OKPYKAIOIIEH
cpene Ha OCHOBE

3HAHUS LEJIEM YCTOWYMBOTO pPa3BUTUS YEJIOBEYECTBA,; paclIMpeHue  OIbITa
NEATEIBHOCTH DKOJIOTMYECKON HAIPABICHHOCTH HA OCHOBE

UMCIOINXCS 3HAHU# 10 pu3uKe; 7)

HEHHOCTH HAYYHOI'O ITIO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BuUTUs  (PUBMUECKON HAyKW; OCO3HAHME IICHHOCTH HAyYHOU JEeATEIbHOCTH,
FOTOBHOCTh B  Mpollecce U3y4eHUs: (U3MKU  OCYIIECTBIATh MPOCKTHYIO U
VICCIIEIOBATEIIbCKYIO AEATEIBHOCTh HHAUBUAYAJIBHO U B TPYIIIE.

B nponecce mocTmkeHHs JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTpamMMbl IO
bu3uke I8 ypoOBHA  cpeaHero  oOmero  oOpa3oBaHHMS Yy  OOy4arolmmxcs
COBEPIICHCTBYETCS AMOIIMOHATBHBIN WHTEIJICKT, MpeIoJIararoIfii
c(OpPMUPOBAHHOCTh: CAMOCO3HAHHUSA, BKJIIOYAIOIIETO CIIOCOOHOCTh IIOHHMMATh CBOE
OMOILIMOHAILHOE  COCTOSIHWE, BHJETh  HANpaBICHHUS  Pa3BUTHUS  COOCTBEHHOM
OIMOIMOHAIILHOM C(hephl, OBITh YBEPEHHBIM B c€0€; CaMOPETYITHUPOBAHHUS, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE MIPUHUMATh OTBETCTBEHHOCTH 33 CBOE MOBEACHUE, CIOCOOHOCTh
aIanTUPOBATECA K OMOIMOHAIBHBIM HW3MEHEHHUSM U TPOSBIATH THUOKOCTH, OBITH
OTKpPBITHIM HOBOMY; BHYTPEHHEW MOTHBAIlMM, BKIIOYAIOUIEH CTpeMIIEHHE K
JOCTHKCHHIO TIeTTH
U yClexy, ONTHMHU3M, HWHHUIIMATUBHOCTh, YMEHHE [IEHCTBOBATh, HMCXOMAS U3 CBOUX
BO3MOXKHOCTEH; AMMATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh AMOLMOHAIBHOE
COCTOSTHHE

APYIrux, YUUTBIBATh €0 IIpU OCYIICCTBICHUU O6HICHI/I}I, CIIOCOOHOCTH K COYYBCTBHIO U
COINIEPCIKMBAHNIO, COLHAJIBbHBLIX HABBIKOB, BKIIIOYAIOIIHUX CITOCOOHOCTH BBICTpAaNBATDH
OTHOILIICHUA
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C ApYIruMHu JIXOAbMH, 3360TI/ITI)C$I, IMPOABIIATE HHTCPEC U pa3pClIaTh KOH(bJ'II/IKTI)I.

METANIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eiicTBUSA Ba3oBbie
Jornyeckue 1ecTBUA:
CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJU3UPOBATh MPoOJIeMy, pacCMaTprUBaTh
€C BCCCTOPOHHC,
OoNpCACIAATL MHCJIW JACATCIBbHOCTH, 3a4daBaTb IapaMCTPbl W KPUTCPUHU HUX

JTOCTHKCHHSI, BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMaTPHBACMBIX
bu3uIeCKuX

SBJICHUSIX; pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHaM3a UMEIOIINXCS

MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB

LEJISIM, OIIEHUBATh PUCKHU MOCIIEICTBUIN IESITENBHOCTH; KOOPAUHUPOBATH U BBIMOJHSATH
paboTy B YCIOBUSIX PEaJbHOI0, BUPTYaJIbHOTO

Y KOMOMHUPOBAHHOTO B3aWMO/ICUCTBUS; pa3BUBATh KPEATUBHOE MBIIILICHHUE
IIPU PEIICHUH KU3HCHHBIX Mpo0sieM. ba3oBble nccieoBaTe/bCKue
NeHCTBHUA.

BJIaACTH Hay‘IHOﬁ TCpMHHOJ’IOFHCfI, KIIFOYCBBIMU IIOHATHUAMHA U MCTOAAMH

dbu3nueckoil HayKH; BIaJeTh HABBIKAMH Y4YEOHO-MCCIEOBATEICKONM M TPOEKTHOU
NEeATEIbHOCTU

B oOnacti (U3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOATEIBHOMY TOUCKY

METOJIOB pemieHus 3a7ad (U3UYECKOTO COJCp)KaHUs, NPUMEHEHHUIO Pa3JIMYHbIX

METOJOB TMO3HAHUA, OCYIIECTBIATh PAa3IMYHbIC BUIbI ACATEIBHOCTU IO IMOTYYECHHUIO

HOBOT'O 3HAHUSI, €T0

WHTEPIpETaluy, MPeoOpPa30BaHUI0 ¥ MPUMEHEHHUIO B PA3IUYHBIX YUYCOHBIX CUTYyaIHsX,

B TOM YHCJIC€ MPU CO3JaHUU YYEOHBIX MPOEKTOB B 00JacTH (U3MKU;,  BBISBIATH

MPUYMHHO-CJIEJCTBEHHbBIEC CBSI3M M aKTyaJW3UpPOBaTh 3a/1ady, BBIJBUTATh THUIIOTE3Yy €€

pelieHus, HaXOUTh apryMEHThI JJIsl JOKa3aTelIhCTBA CBOMX YTBEPXKIEHUM, 3a/aBaTh

napaMeTpbl M KPUTEPUM PCIICHMS; aHAJIM3UPOBATh IOJIYYECHHBIC B XOJ€ PEIICHUS

3a7la4uM pe3yJIbTaThl, KPUTUUECKU

OIIEHUBAaTh HX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHUSIX;
CTaBUTb M  (PopMyJIHMpOBaTh COOCTBEHHbIE 3aJadyd B  00pa3oBaTENbHOU
NEeSTEeIbHOCTH,

B TOM YMCII€ MPU U3YYEHHH (PU3MKHU; JAaBaTh OIIEHKY HOBBIM CHUTyalUsIM, OILIEHUBATH

NPUOOPETEHHBIA OMBIT, YMETh NEPEHOCUTHh 3HAHUS MO (PHU3MKE B TMPAKTHIECCKYIO

00J1aCTh JKU3HEACSATEIbHOCTH; YMETh UHTETPUPOBATH 3HAHMS W3 PA3HBIX MPEAMETHBIX
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O6JI&CT€I71; BBIABUI'ATb HOBBLIC UJICH, IIPCAJIAIaTh OPUTHHAJIBHBIC ITOAXOAbI U PCIICHUA,
CTaBHUTb HpO6J’ICMBI " 3a/1a4u, JOITYCKAroIMUE aJIbTCPHATUBHBLIC PCIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJCTh HAaBBIKAMH IOJy4YeHUsS HWHPOpMaNUK (DHU3NICCKOTO  COACPIKAHUS
U3 HWCTOYHMKOB pa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIIECTBJIATh TIOWCK, AaHaJM3,
CHUCTEMATH3AINIO U HHTEPIPETAIINI0 HHPOPMAIIUH PA3TUIHBIX BUIOB B (OpM
MPECTABIICHUS; OIEHUBATh JOCTOBEPHOCTH

uHdopManmu;

UCIIOJIb30BaTh CpeicTBA HH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
pelIeHNN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPTaHW3AIMOHHBIX 3a/1a4 c
coOmogeHneM TpeOOBaHUN  SPrOHOMHKH, TEXHUKA O€30MaCHOCTH, THUTHEHBI,
pecypcocOepeReHus, TPaBOBBIX U ATHYECKUX HOPM, HOPM HH(GOPMAITMOHHON

0€30MacHOCTH; CO3aBaTh TEKCThI (PU3HUUECKOr0 COAECPHKAHUS B Pa3IMUHbIX opMarax ¢
y4eToM

Ha3HAuYeHUsd HHPOPMAllMM M LEJIEBOM ayJIUTOPUH, BBIOMpas ONTUMAIbHYIO (OpMYy

IPEICTABIICHUS U BU3yaJIU3al1U.

KoMMyHHUKaTHBHBbIC YHUBEPCAJIbHbIEC yqeGHHe AeNCcTBUA
OO0menue:

OCYUIECTBJIATh OOILEHWE Ha ypoKaxX (PU3MKUM M BO BHEYPOUYHOU JEATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKM KOH(GIMKTHBIX CUTyallUd M CMSTYaTh KOH(MIUKTHI,
pPa3sBEPHYTO M JIOTMYHO W3JIararb CBOK TOYKY 3pEHHSI C HCIOJIB30BAHHEM
A3BIKOBBIX

CPEJICTB.

CoBMecTHas ACHATECJIBbHOCTD.

NMOHMMaTh ¥ HWCIIOJh30BaTh IIPEUMYINECTBA KOMAHJIHOW W WHIWBUIYaIbHOM
paboThI; BEIOMpPATh TEMATUKY U METOJBI COBMECTHBIX JACHCTBUN C y4E€TOM OOIIUX
HMHTEPECOB,
U BO3MOXHOCTEM KaXJOrO WICHA KOJUICKTHMBA,  NPUHUMATh 1€ COBMECTHOU
NEeATETLHOCTH, OPTaHW30BBIBATh W KOOPAMHUPOBATH JCHCTBUS IO €€ JIOCTHKCHUIO:
COCTaBJIATh IUIAH JECWCTBHUM, pacOpeAeisTb POJM C YYETOM MHEHUW YYaCTHHUKOB,
00CyXIaTh PE3yNbTaThl COBMECTHOW pabOThI; OICHMBATH KA4ECTBO CBOETO BKJIa/la U
Ka)KJIOTO YYaCTHUKA KOMaH bl B 00U
pe3ynbTaT Mo pa3pabOoTaHHBIM KpUTEPHUSIM; MpesiaraTh HOBBIE MPOEKThI, OLICHUBAThH
UJIEU C TIO3UITMU HOBHU3HBI,
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OPUTI'HHAJIbHOCTH, HpaKTHHGCKOﬁ 3HAaYUMOCTH, OCYHICCTBIIATDH ITIO3UTHUBHOC
CTPATCTUYCCKOC IMMOBCACHHNC B PA3JIMIHBIX CUTYyallHUAX,

MPOABJIATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIMATUBHBIM.

PeryﬂﬂTI/IBHI)Ie YHUBEPCAJIbHBIC y‘l@ﬁHbIe IleﬁCTBHﬂ
Camoopranusanus:

CaMOCTOSITENIHO OCYIIECTBIISATH MO3HABATEIBHYIO JACSITEILHOCTD B 00JIaCTH
(bU3UKY U aCTPOHOMMH, BBISIBIISTH MIPOOJIEMBI, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE
3a/1aud; CaMOCTOSITEJIbHO COCTAaBJISITh IUJIAaH PEIICHUS] PACUYETHBIX M KAaueCTBEHHBIX
3a/1a4, TUTAH BBITIOJIHEHUS! MPAKTUYECKON padOThl ¢ y4€TOM HMEIOIIMXCS PECypCOB,
COOCTBEHHBIX BO3MOXHOCTEM M TPEANOYTEHUN; JaBaTh OIEHKY HOBBIM CHUTYaIlHSIM;
paclupsATh paMKU Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN; NeNaTh
OCO3HaHHBIN BHIOOP, ApTyMEHTUPOBATh €0, OpaTh Ha ceOsl OTBETCTBEHHOCTD

3a peleHue; OLIEHUBATh
pUOOpETEHHBIN OTIBIT;
coco0CTBOBaTh  (HOPMHUPOBAHUIO
U TPOSIBICHUIO DJPYAULMH B
obnacTu GpU3HKH,

MIOCTOSTHHO  TOBBINIATh  CBOM  00pa3oBaTelbHBIM W KYJbTYPHBIH  YPOBCHb.
CaMOKOHTPOJIb:

AaBaTb OICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPCKTHUBLI B ACATCIbHOCTD,

OIIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB IEsIM; BIAJETh HAaBbIKAMU IO3HABATEIHLHOMN
pediiekcrun Kak 0CO3HAHUS COBEPIIAEMBIX

JEUCTBUU U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHMM; HCIIOJIb30BATh
MpueMBbl pedIeKCHH JIJIsl OIICHKW CUTYAaIlNH, BHIOOpa BEPHOTO

pElIeHNs; OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUKEHUIO;
MPUHUMATh MOTUBBI M apTyMEHTBI IPYTHX MNPU aHAIU3E PE3YJIbTAaTOB JEATEIbHOCTH.
IIpunsiTHe ceds U APyrux:

IIPUHUMATDb C€6$I, IIOHHUMas CBOHM HEAOCTAaTKHN U JOCTOHUHCTBA,

OPUHUMATh MOTHUBBI M apPryMEHThl JAPYrMX IIPpU AHAIN3E PE3YyJIbTATOB
JesITeIbHOCTH; MpPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY.

IMPEAMETHBIE PE3YJIBTATDBI

B mpornecce u3yuenusi kypca Kypca UMK yriyOieHHOTro ypoBHs B 10 kiacce
00yyYaromunicss Hay4uTCs:

MMOHUMATh POJIb QU3UKU B SKOHOMUYECKOM, TEXHOJIOTHIECKOM, SKOJIOTUIECKOH,
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COLIMAJIBHOW M ATHYECKON cepax AESITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3MKU B
COBPEMEHHOW HAyYHOU KapTUHE MUPA, 3HAYCHHUE ONMCATEIbHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENIPHOM M NPOTHOCTHYECKON (PYHKUMHA (U3NYECKOM TEOpUM — MEXAHUKHU,
MOJIEKYJISIPHOM ~ (U3MKM M TEPMOJAMHAMUKM, poOJb  (PU3MUECKOH TEOopuu B
dbopMUpOBaHUN TPEACTABICHUN O (PU3UUECKOW KapTUHE MUPA; pa3IuvaTh YCIOBHUSA
IPUMEHUMOCTH MOJeNed (U3NYECKUX TeNl U IMPOLECCOB (SBICHUI): MHEpLUUAIbHAS
cuUcTeMa OTCYeTa, adCOJIIOTHO TBEPAOE TEJIO0, MAaTEpHAIbHASI TOYKA, PABHOYCKOPEHHOE
JBIDKEHWE, CBOOOJHOE TajeHue, aOCOMOTHO ympyras aedopmarusi, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYIPYroe CTOJIKHOBEHUS, MOJAEIH ra3a, )KUJIKOCTH U TBEPJOTO
(KpUCTAINIMYECKOTO)  TeNa, WJeaJIbHBIM Ta3, TOYEUHBIA 3apsl, OAHOPOIHOE
JIIEKTPUYECKOE TM0J€;  pa3jiuyaTh YyCJIOBUs (IpaHUlbl, 00JIaCTH) HPUMEHUMOCTH
(¢u3nyecKuX 3aKOHOB, MMOHMUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh HCIIOIb30BaHUSA YACTHBIX 3aKOHOB; AHAIM3UPOBATH U OOBSCHATH
MEXaHUYECKUE TMPOLECCH U SIBJICHMS, HCIIONb3Ysl OCHOBHBIE IOJIOXKEHUS U 3aKOHBI
MEXaHUKU (OTHOCHTEIBHOCTh MEXaHUYECKOTO JBWKEHUS, (OPMYJbl KHHEMATHKHU
PaBHOYCKOPEHHOT'O  JABWXKEHHUS, mpeoOpazoBanus [anmnes 18 CKOpPOCTH U
IIEpEMEIICHNS], 3aKOHbl HBIOTOHA, NPUHOMI OTHOCUTEIBHOCTH [amwiies, 3akoH
BCEMHPHOT'O TSTOTEHUS, 3aKOHbl COXPAHEHUS MMITYJIbCa W MEXAHUYECKOW SHEpPruu,
CBs3b Pa0OTHI CHUJIBI C U3MEHEHUEM MEXaHHUYECKOM SHEpruu, YCJIOBHUS PaBHOBECHS
TBEPJOIrO Teja), MPH OSTOM HCIIOJIb30BATh MAaTEMaTHUECKOE BBIPAKEHHUE 3aKOHOB,
yKa3bIBaTh yCJIOBUS MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpa3zoBanuil [ anuies,
BTOPOIO M TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HMITyJbCa U
MEXaHUYECKON 3HEPruu, 3aKOHA BCEMUPHOTO TATOTEHUS; aHATM3UPOBATh U OOBSICHAThH
TEIJIOBBIE MPOLIECCHI U SIBJIEHUS, UCIIOJIb3YsI OCHOBHBIE

MOJIOKEHUST MOJICKYJISIPHO-KMHETUYECKON TEOPUH U 3aKOHBI MOJICKYJAPHOU (PU3UKU U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHSI HJCATBHOTO Ta3a CO CpeJHed KUHETHYeCKOU
HHEPruel TEIIOBOrO JIBM)KEHHUS W KOHIEHTPALMEH €ro MOJIEKYJI, CBS3b TEMIIEPATYPHI
BEILIECTBA CO CPEJHEN KUHETUYECKOW HSHEpPrueil TemIOoBOro IBIKCHHUS €ro YacTHlIl,
CBSI3b JABJICHUSI WJICAJIbHOTO Ta3a C KOHUEHTpPAlUEeW MOJEKYJI U €ro TEMIIepaTypoil,
ypaBHeHne MenaeneeBa—Knanelipona, mNepBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpAaHEHHUSI DHHEpPruu B TEIUJIOBBIX IMpolieccax), HpU ITOM  HCHOJIB30BATh
MaTeMaTUYECKOE BbIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS PUMEHUMOCTH YPaBHEHUS
MenneneeBa—Knanelipona; aHaIu3upoBaTh M OOBSICHATH DJICKTPUYECKUE SIBJICHUS,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS M 3aKOHBI AJIEKTPOJUHAMHUKU (3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsija, 3akoH KylioHa, MOTEeHIIMAIbHOCTD 3JEKTPOCTATHYECKOTO OIS,
OPUHIMI CYNEPHO3UIMU DJIEKTPUUYECKUX TO0Je, NpU STOM YyKa3biBas YCJIOBUS
NpUMEHUMOCTH 3aKoHa KylioHa, a Takke NpakTUYeCKU BaXKHBIE COOTHOUIECHUS: 3aKOHBI
Owma 11 yyacTKa Uenu | JJI 3aMKHYTOM 3JIeKTpUYecKoi 1ienu, 3akon [Lxoyns—Jlenna,
npaBuia Kupxroda, 3akonsr dapanes amsi 37IEKTpOJM3a); ONUCHIBATH (DUIUIECKUC
MPOIIECCHl U SIBJICHUS, UCMOJb3Yysl BEIWYUHBI: MEPEMENIEHUE, CKOPOCTb, YCKOPEHHE,
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UMITYJIbC T€Jda U CHUCTEMBbI TeJ, CUjla, MOMEHT CHJIbI, JaBJCHHUE, IMOTCHIMATbHAas
PHEeprusi, KHHETUYEeCKass DHEPIrus, MeXaHW4yeckas »dHeprus, pabdoTra  CHIIBI,
HEHTPOCTPEMUTEIBHOE YCKOPEHUE, CHJIa TSKECTH, CUjla YNPYroCTH, CHJIa TPEHUS,
MOIIHOCTb, SHEPIHs B3aUMOJICUCTBUS Tela ¢ 3emiiel BOJIM3H €€ MOBEPXHOCTH, SHEPI U
ynpyroil nedopMaiiuu MpYy>KUHBI, KOJIUYECTBO TEIUIOTHI, aOCOJIIOTHAs TemIepaTypa
Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSISI SHEPTHs UACAIBHOIO OJJHOATOMHOI'O ra3a,
paboTa wHIEaNbHOTO Ta3a, OTHOCUTENbHAs BIAXHOCTh BO3AyXa, KOA(D(UIIUEHT
MOJIE3HOTO JIEMCTBUS HUACAIBHOIO TEILUIOBOTO JBUTATENd; SJEKTPUYECKOE IIOJIE,
HaIpPSHKEHHOCTh 3JIEKTPUYECKOTO MOJIsl, HANPSHKEHHOCTh TOJIE TOYEYHOTO 3apsifa WUiu
3apSHKEHHOTO IIapa B BaKyyMe€ M B JIUAJIEKTPUKE, MOTEHIHMAT 3JIEKTPOCTATUYECKOTO
IOJII, Pa3sHOCTh NOTEHIMAJIOB, 3JEKTPOJBMIKYIIAS CHJIA, CUJa TOKA, HAIPSIKEHUE,
MOIIIHOCTh TOKA, 3JIEKTPUYECKAss E€MKOCTh IUIOCKOTO KOHIEHCATOpa, CONPOTUBIICHUE
ydyacTKa LENU C MOCIEAOBATENIbHBIM M MapaJUIeIbHbIM COEJUHEHUEM PE3UCTOPOB,
SHEPrus FNEKTPUUYECKOro MOJIsi KOHJEHCATOpa; OOBSACHATH OCOOEHHOCTU MPOTEKAHMS
(u3MUECKUX SBJIEHUM: MEXaHWYECKOE [IBI)KCHHE, TEIUIOBOE JBUKEHUE YaCTHI]
BEILECTBA, TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE ABMXeHUE, TudPy3us, ucrnapeHue,
KAIIEHUE W KOHJCHCAlMs, IIJIaBJICHUE U KpPUCTAJUIM3alUsl, HalpaBJICHHOCTh
TEIUIONEpEaaut, JIEKTPU3ALUS TeJl, SKBUIIOTEHIIMAIBHOCTh TOBEPXHOCTH 3apSKEHHOTO
IIPOBOJIHUKA;
MPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETMYUHBI OT APYTOi
C MCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(uKCHpPOBATh PE3YNHTATHI MOJYYEHHOW 3aBUCUMOCTH (PU3HMUECKUX BEJIMYUH B BUJIE
rpauKoB ¢ y4eTOM aOCOMIOTHBIX MOTPEUTHOCTEN U3MEPEHMI, 1ENaTh BBIBOJbI 10
pe3ynbTaTam UCCIEI0BaHUS; MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3HMUECKUX BEJINYMH,
IIPU 3TOM BBIOMPATh ONTUMAIbHBIM METO U3MEPEHUS, OLICHUBATh A0COIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHUI; TPOBOINUTH OIBITHI
0 MTPOBEPKE MPEITI0KEHHON THIOTE3bI: IIIAHUPOBATH IKCIIEPUMEHT, COOMPATh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, AaHAJIM3UPOBATH MTOIYYEHHBIE PE3YJIbTaThl U JEaTh
BBIBOJI O CTaTyce MpeJI0KEHHON THIOTE3bI; COOJI0IaTh MpaBuiia 0€30MacHOro Tpyaa
IIpU MIPOBEJICHUU HCCIIE0BaHMHN B paMKaX y4eOHOIr0 SKCIIEPUMEHTA, MPAKTUKyMa U
y4eOHO-UCCIIEeI0BATENbCKON U MPOEKTHOM AESTENbHOCTH C UCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a0OPATOPHOTO 000PYAOBAHMS; pELIaTh pACUETHBIE
3a/layy C SIBHO 33JJaHHOM M HESIBHO 33IaHHON (PU3MYECKOIl MOJIEIbIO: HA OCHOBAaHUU
aHaju3a yCI0BUsSI 000OCHOBBIBATH BBIOOP (hU3UUYECKON MOJIECTH, OTBEYAIOIICH
TpeOOBAHMSIM 3a7a4H, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJIAThI
busznyecKux TeoOpuil IpU UCMOJIB30BAHNN MAaTEMaTUUECKUX METOOB pPeIlleHusl  3ajad,
IPOBOJUTH PacyeTbl HAa  OCHOBAHMM HMEIOIIHUXCS JaHHBIX,
aHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METO/IbI PELIEHUS C yYETOM
MOJIyYEHHBIX PE3yJIbTaTOB; pElIaTh KAYECTBEHHBIE 3a7a4l, TPEOYIOLE TPUMEHEHUS
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3HAaHUU U3 Pa3HBIX Pa3JIeNoB Kypca (PU3UKH, a TaK)Ke MHTETPALlMK 3HAHUN U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA: BBICTPAUBATh JJOTUYECKYIO LEMOUYKY
pPacCyXJIeHUH C UCIOJIb30BaHUEM U3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U
(bu3NYeCcKUX SIBICHHI; UCIOIB30BaTh TEOPETUUECKUE 3HAHUS JIJIsl OOBSCHEHUS
OCHOBHBIX MPUHIIUIIOB PA0OTHI U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB; MPUBOAUTH MPUMEPHI BKJIa1a POCCUICKUX U
3apyOeKHBIX YUCHBIX-(PU3UKOB
B Pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU
Y TEXHOJIOTUH; aHAJIM3UPOBATh U OLICHUBATH MOCIIEICTBHUS OBITOBOM U
MIPOU3BOACTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOMN C (PU3NYECKUMH MPOLECCAMU,
C TIO3UIIMK PKOJIOTUYECKOU 0€30MacHOCTH, TPEACTABICHUN O pallMOHATLHOM
OPUPOJIONOIB30BAHUH, & TAKKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHXKEHUN HAyKH U
TEXHOJIOTHH JUIs JaIbHENUILETO pa3BUTHSI YEIOBEYECKOr0 00IIECTBA; IPUMEHATh
pasnu4HbIe CIIOCOOBI paboThl ¢ HHGOpMaIHEH PU3NIECKOTO
COJIEp)KaHUsl C MCTOJIH30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTHHA, TpU
TOM HCIIOJIb30BaTh COBPEMEHHBIE HWH(POPMAIMOHHBIE TEXHOJIOTUM ISl IOMCKa,
nepepaboOTKM M TOPEeabABICHHUS Yy4eOHONM W HAyYHO-TIOIMYJISIPHOW HH(POpPMALINH,
CTPYKTYpUPOBAHHUA € MHTEpIpEeTalnd WH(OpPMAIMK, TONYYCHHON U3 Pa3IuYHbBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOJy4aeMyl0 MH(OpPMAIMIO U OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWI, Tak M Ha OCHOBE aHalM3a
UCTOYHUKA MH(pOpPMAIMH; TMPOSIBIATh OPraHU3AI[MOHHBIE U TO3HABATEJIbHBIE YMEHMS
CaMOCTOSITEJIbHOTO

prOOpeTEHN] HOBBIX 3HAHUN B MIPOIECCE BBHIMOJIHEHUS MTPOSKTHBIX U
y4eOHOUCCIEeI0BATENBCKUX Pad0T; paboTaTh B TPYMIE C UCIIOJTHEHUEM Pa3IUUYHbIX
COILIMATILHBIX POJICH, IITAHUPOBATH
paboTy TpyNIbl, pallMOHAIEHO PACTIPEICIAT ASSITEIEHOCTh B HECTAaHAAPTHBIX
CUTYaIUsX, OIICHUBATH BKJIA] KaXXI0T0 U3 YYACTHUKOB TPYIIIHI B PEIICHHUE
paccMaTpuBaeMoi MpoOJIeMbl; TPOSABISTH MOTHBAIUIO K Oynyien
npodeccruonanbHOI JEeATeTLHOCTH

M0 CHENUATIBHOCTIM (U3UKO-TEXHUUECKOTO TTPOQHIISL.

B mpormecce wusydenuss kypca ¢usuku yriayoiieHHoro ypoBHs B 11 kiacce
00yYarOIINIICS HAYIUTCS:

MOHUMATh POJIb GU3UKU B SKOHOMUYECKOM, TEXHOJIOTHIECKOM, COIUATBHOM

U ATHYECKOU chepax AesITeIPHOCTH YEeJIOBEKa, POJIb U MeCTO (PU3UKHU B COBPEMEHHOM

HAay4YHOU KapTUHE MUPA, POJIb ACTPOHOMHH B MPAKTUYECKOU JIESITEILHOCTH YEIOBEKA U

JaJIbHEUIIIEM HAay4YHO-TEXHUYECKOM  DPa3BUTUHU, 3HAUYCHUE

onucaTelIbHON, CUCTEMATU3UPYIONIEH, 00BICHUTEIBHOM U MTPOTHOCTUYECKOM

byHKUMA pU3NYECKON TEOPUU — SNEKTPOAUHAMUKY, CIICUATBHON TEOPHUH
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OTHOCHTEIFHOCTH, KBAaHTOBOM (PU3HMKH, pOJIb (PU3HUECKON TeOpHH B (POPMHUPOBAHUH
IpeCTaBICHUN 0 PU3NIECKON KapTUHE MHUPA, MECTO (PU3NUECKON KapTUHBI MUPA B
o0LIeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3ianyaTh YCIOBHS IPUMEHUMOCTH MoJieNel (PU3UUECKUX Tell U MPOLIECCOB (SIBICHUN):
OJTHOPOJHOE JNEKTPUYECKOE U OJTHOPOJHOE MAarHuTHOE I10JI,
rapMOHMYECKHE KOJIeOaHus, MAaTEMaTUYECKUI MAsITHUK, UJ€AJIbHBIN NPY>KUHHBIN
MasiTHUK, TApMOHUYECKUE BOJIHBI, UACATbHBIN KOJeOaTenbHbI KOHTYD, TOHKAs JINH3A,
MOJEJIEl aTOMa, ATOMHOTO SIJpa U KBAHTOBOM MOJIENM CBETA; PA3JIMYaTh yCIOBHUS
(rpanwuIIbl, 006J1ACTH) IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TOHUMATh BCEOOIIUI
XapakTep pyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCIOJIb30BAHMS YaCTHBIX
3aKOHOB; aHAJIIM3UPOBATH U OOBSICHATH JIEKTPOMArHUTHBIE MPOLIECCHI U SBJICHUS,
UCITIOJIb3YsI OCHOBHBIE MOJIOKEHHSI M 3aKOHBI 3JIEKTPOIMHAMUKHU U CHIEUATBHON TEOPHH
OTHOCUTEIBHOCTH (3aKOH COXPaHEHMS 3JIEKTPUYECKOro 3apsia, cuia AMmepa, cuia
JlopeH1ia, 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIWH, TpaBuiio Jlenua, ces3p D1C
CaMOMHAYKIIMH B 3JIEMEHTE JIEKTPUUECKOM LIEMU CO CKOPOCTHIO U3MEHEHMSI CHIIBI TOKa,
HOCTYJIAThl CIIEUAIbHON TEOPUH OTHOCUTEIBHOCTH DUHILTENHA); aHATM3UPOBATh U
OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHUS, UCIIOJIB3YS

NOJIOKEHUS! KBAaHTOBOU (hr3uKku (ypaBHEeHUE DitHIITEHA 11 poTorddexTa, nepBblil U
BTOPOM mocTynaTel bopa, MpuHIMI COOTHOIIEHUS HeompeneleHHocTel I 'eizenOepra,
3aKOHBI COXPAHEHUs 3apsAI0BOTO U MacCOBOT'O YMCEN M 3HEPTUH B SIACPHBIX PEAKIMSIX,
3aKOH PaJUMOaKTHBHOIO pacnajaa); OMUCHIBATH (U3NYECKUE MPOLECChl M SBJICHMUS,
UCIIOJIb3Ysl ~ BEJIMYMHBL:  HANPSDKEHHOCTh  JJIEKTPUYECKOrO0  MOJIA,  MOTEHLHAJ
ANEKTPOCTATUYECKOTO TOJIA, pPa3HOCTh MOTEHIMAJIOB, >3JEKTPOABUXKYILIAS CHIIA,
WHAYKOUS MarHUTHOIO IIOJI, MAarHUTHBIA TNOTOK, CcwiIa AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIKYIIAS CHJIA CAMOWHIYKLWHU, SHEPrus MAarHUTHOTO TMOJISI MPOBOJAHHUKA C
TOKOM, PEJSTUBUCTCKUM HUMITYJIbC, TOJHAs D3HEPIrHs, SHEPrus MOKOS CBOOOJHOMN
YaCTHILIbI, SHEPTUs U UMIYJIbC (OTOHA, MACCOBOE UMCIIO U 3apsl siApa, SHEPTUS CBSI3U
a1pa; 0OBACHITHL OCOOEHHOCTH MPOTEKAHUs (PU3MUECKUX SIBICHUU: AJEKTPOMArHUTHAs
UHAYKINS, CAMOMHAYKLHUSA, pe30HAHC, UHTep(hEepeHIIUs BOJH, AUPPAKIM, AUCIIEPCHS,
MOJIHOE BHYTpPEHHee oTpaxeHue, poroanekrpuuecknii 3pdext (pororddext), annpda-
u Oera-pacnaibl saep, raMmma-u3iaydeHue saep, Guandeckrue NPUHLHUIBI CIIEKTPATbHOTO
aHaM3a U paboThl J1a3epa; OMPENENATh HaIpaBleHWE WHAYKIMU MarHUTHOTO TMOJIs
IPOBOJTHUKA C TOKOM, CHJIbI

Awmriepa u cuibl JIopeHIa; cTpouTh U300pa)keHHe, CO3/4aBaeMOe IUIOCKUM 3€pKaJloM,

TOHKOM JIMH30U,

U PAacCUMTBIBATh  €r0  XapaKTepUCTUKHM;,  MPHUMEHAThH  OCHOBOIIOJIATAOIINE
ACTPOHOMUYECKHUE MOHATHUS, TEOPUH U 3aKOHBI JUJISl aHATIM3a U OOBSICHEHUS (PU3NIECKUX
IPOLIECCOB, MPOUCXOIAIIMX B 3BE3/1aX, B 3BE3JIHBIX CHCTEMAaxX, B MEKIaJlaKTUYECKON
cpele; IBUKEHMs HEOECHBIX TeJl, 53BOJIOLUMU 3Be3] U BceneHHOW; NpoBOIUTH
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UCCIIEJOBAaHUE 3aBUCUMOCTEM (PU3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHHI, TMpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
NOJyYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHUAE TIpapUKOB C Y4ETOM
aOCOJIIOTHBIX MTOTPEIIHOCTEN U3MEPEHUH, J1e1aTh BBIBOBI 10 PE3yJIbTaTaM

UCCIIEJOBaHMSI; NMPOBOJUTh KOCBEHHBIE HM3MEpPEHUs (U3NYECKUX BEIUYMH, MPU 3TOM
BBIOMpATh

ONTHUMAJIbHBIA METOJl HW3MEPEHMs, OLEHUBAaTh AaOCONIOTHBIE M OTHOCHUTEJIbHBIE
HOTPEIIHOCTH TMPSIMBIX M KOCBEHHBIX W3MEPEHUH; MPOBOAMUTH OMNBITHI 10 IPOBEPKE
NPEII0KEHHON TUMIOTE3bl: TNIAHUPOBATH SKCIIEPUMEHT, COOMPATh IKCIEPUMEHTATBHYIO
YCTaHOBKY, aHAJIU3UPOBATh IOJYyYEHHBIE pE3ylbTaThl M JENaTh BBIBOJ O CTaTyce
NPEII0KEHHON TUIOTE3bI; OMMMCHIBATH METO/IBI MOTYUYCHHS] HAYYHBIX aCTPOHOMUYECKUX
3HaHWH; COOMI0IaTh MpaBWia OE30MACHOTO TPyAa MPHU MPOBEACHUH HCCICAOBAHUN B
pamMKax y4yeOHOrO DSKCIIEPUMEHTA, IpPaKTUKyMa MU y4eOHO-HCCIENOBAaTEIbCKOW U
NPOEKTHOM NEATEIBbHOCTH C UCIOJIb30BAHUEM HU3MEPHUTEIBHBIX YCTPOWCTB U
1a00paTOpHOTO 0OOPYIOBAHMSI; PEIIATh PACUETHBIE 3a/1a4M C SIBHO 3aJJaHHOW M HESIBHO
3alaHHOM (PU3MYEeCKOW MOJENBI0: Ha OCHOBAaHMU aHaJM3a YCIOBUS BHIOMpATh
(¢u3nUecKkue MOJENH, OTBEYAIOIIME TPEOOBAHMSIM 3a/Jaud, NPUMEHSITH (POPMYJIbI,
3aKOHBI, 3aKOHOMEPHOCTHM M MOCTYyJaThl (PU3MUECKUX TEOPHl MpU HCHOIb30BAHUU
MaTeMaTHYECKUX METOJOB pEIIeHUS 3aJad, MPOBOJIUTH pacyeThl Ha OCHOBAaHUU
UMEIONINXCS JaHHBIX, AHAIM3UPOBATh pE3YyNbTaThl U KOPPEKTUPOBATH METOIBI
pelIeHHss C YYeTOM IIOJNyYeHHBIX pe3yJbTaToOB; pellaThb KauyeCTBEHHbIE 3ajauH,
TpeOyromme MNpPUMEHEHHUs 3HAaHUM W3 Pa3HBIX pPa3AeNoB Kypca (GU3UKH, a TaKKe
UHTETpallMi 3HaHUM M3 JPyrUX NPEeIMETOB €CTECTBEHHO-HAYYHOIO  IMKJA!
BBICTpAauBaTh JIOTUYECKYIO IIEMIOYKY PACCYXJCHUH C HCHOJb30BAaHUEM M3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH M (DM3MUECKUX SIBIICHUH; HCIOJIB30BaTh TEOPETUUYECKHE
3HaHUA JIJIs1 OOBACHEHUS OCHOBHBIX MPHUHLMIIOB PabOThl MU3MEPUTEIBHBIX MPUOOPOB,
TEXHUUYECKUX YCTPOMCTB U TEXHOJOTUYECKUX TPOIIECCOB; MPUBOIUTH MPUMEPHI BKIIaa
POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB

B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
M TEXHOJOTWH; aHaNW3WpOBaTh W  OIEHWUBATh TOCIEICTBUS  OBITOBOM U
IIPOM3BOJICTBEHHON JESTEIbHOCTH YEJIOBEKA, CBA3aHHOU ¢ (PM3MUECKUMHU IMPOLEeccCaMH,
C TIO3MIMH DKOJOTUYECKOM O€30MacHOCTH, TMPEJCTABICHUM O paldoOHaAIbHOM
IPUPOJIOTNIONIB30BAaHUH, a TaKXKe pPa3yMHOM HCIHOJB30BAaHUU JOCTHKEHHM HAyKH H
TEXHOJOTHM JUIsl JajdbHEMIIero pa3BUTUS YEJOBEYECKOro OOIIEeCTBa; MNPUMEHSTh
pasJIMYHbIe CIIOCOOBI padOTHI ¢ HH(pOpMaIen HU3NIECKOTO

COJIEp’KaHUsl C MCMOJIb30BAHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJOTUH, IpU
3TOM HCIOJIb30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJOTUM [IJIsl TIOWCKAa,
nepepaboTKi U TpeAbsBICHUS Y4eOHOM U HAyYHO-TIOMYJSPHONM HH(OpMAIUH,
CTPYKTYpPUPOBAaHHUA M HHTEpPIpPETaluud HH(OpPMALMK, IOJIYYEHHOH U3 Ppa3InyHbIX
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UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMyl0 HH(OPMAIMIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHHWM, TaK W HAa OCHOBE aHalIM3a
UCTOYHMKA MH(POPMALIMU; MPOSBIATH OPTraHU3AlMOHHBIE W TO3HABATENbHBIC YMEHHS
CaMOCTOSATEIBHOTO

npuoOpeTeHus] HOBBIX 3HAHUM B MPOLIECCE  BBHIMOJHEHUS  IMPOEKTHBIX U
y4eOHOUCCIENOBATENBCKUX padOT; paboTaTh B IPYIIE C HCIOIHEHUEM Pa3IMYHBIX
COLIMANIBHBIX pOJIeH, IUIAHUPOBaTh pabOTy TPYIIbL, PALMOHATIBHO paCHpPEACaTh
JeSITeTbHOCTh B HECTAHAAPTHBIX CUTYAIMIX, OLIEHUBATh BKJIA]] KaXKIOTO U3 YYaCTHUKOB
TPYNIbl B PEIICHUE pacCMaTpUBAEMOMN MPOOJIEMBI; MPOSIBIATh MOTHBAIMIO K OyIyIeit
1po(hecCUOHATIBHOM e TENbHOCTH

[0 CIIEUUANTBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIISL.

42



®denepanpHas padouas mporpamma | dusmka. 10—11 kmacchl (yriryOJIeHHBIA YPOBEHbD )

TEMATUYECKOE
INJIAHUPOBAHUE
10 KJIACC
Haumenosanue
Ne KommnuecTBo OcCHOBHEIE BUJBI IEITEIILHOCTH
pa3aenoB U TEM [IporpamMmmuoe coaep:xaHue
/1 JacoB 00yJaroImMXcs

y4eOHOTO TIpeIMeTa

Pasznes 1. Hay4yHblii MeTOA MO3HAHUS PUPOALI
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11

Hayunsiit meTon
IIO3HAHUS IPUPOJIBI

®uznka — pyHIaMeHTaIbHas HAyKa O
npupojae. Hayunsiii MmeTon mo3HaHus
Y METOJIbI UCCIICTOBAHUS (PU3NUECKIX
SIBJICHUM.

DKCIEPUMEHT U TEOPHUsI B TIPOLIECCE
nmo3HaHus npupoel. Habmonenue u
IKCIepuMeHT B ¢usuke. CrocoObl
M3MepeHus PU3NUECKUX BETUMYUH
(aHasioroBbIe ¥ U(PPOBHIE
U3MEpUTETbHBIE PUOOPHI,
KOMITBIOTEPHBIE JATYNKOBBIC
cucteMsl). [lorpemHocT u3mepeHuit
¢du3nueckux BenuuuH (abCOTIOTHAS U
OTHOCHUTEJIbHA).

MopenupoBanue GU3NUECKUX SBICHUM
U TIpoIieccoB (MaTepuaabHas TOUKa,
a0COJIIOTHO TBEPIOE TEJO, UacalIbHAS
JKUJIKOCTh, UCaIbHBIM Ia3, TOUCUHBIN
3apsin). ['unoresa. dusnyeckuii 3aKoH,

VYyacTtue B IUCKYyCCUU O pOJU
¢busudeckoit Teopun B GOpMHUPOBAHUN
MIPEACTABICHUN O (PU3UIECKON KapTHHE
MUpa, MecTe (PU3NIECKON KapTUHBI
MUpa B 00IIEM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN
O IPUPOJE.

N3ydyeHne NOHATUIN «TUIIOTE3a,
«puznueckuii 3aKon», «huzndecKas
TEOPHUS».

PaccMmoTpenune rpaHull IPUMEHUMOCTH
(U3HYECKUX 3aKOHOB.

CpaBHeHME U3MEPEHUIN (PU3UUECKUX
BEJIMYMH TPY MOMOIIH aHAJIOTOBBIX H
U(PPOBBIX U3MEPUTETBHBIX

puOOPOB, HATPUMED, TPU

W3MEPEHUU CHIIBI TOKA U HAMIPSIKEHUS
B LIEIX IIOCTOSIHHOT'O TOKA IPH
MTOMOIIIY aHAJIOTOBBIX U IIU(PPOBHIX
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I'paHuObI €T0 IPUMCHHUMOCTH.

dusnyecKas TeOpusl.

Pounb 1 MecTo pusuku B popMUpOBaHUN
COBPEMEHHOW HAYYHON KAPTUHBI MUPA,
B IIPAKTUYECKOMN ACSATENBHOCTHU JHOAEH

M3MEPUTEIBHBIX TPUOOPOB.

OcBoeHne CIoco00B
OLICHKU IIOTPEIIHOCTEN
U3MEPEHNN.

OcBoeHre OCHOBHBIX MIPUEMOB PaOdOTHI
¢ udpoBoii maboparopuei 1o pusuke,
HaIpuMep, MPU U3MEPEHUN (PU3UICCKUX
BEJIMYMH TPU TOMOIIY KOMITbIOTEPHBIX
JTaTYUKOB

Hroro o paszneny

Pa3nen 2. Mexanuka
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2.1

Kunematuka

23

Mexanunueckoe BUJKEHUE.
OTHOCHUTENBHOCTH
MEXAHUYECKOTO JIBUKEHUS.

Cucrema oTcyera.

[Ipsmast u oOpaTHas 3a/1a4l MEXaHUKHU.
Pannyc-BexkTop MaTepuaabHON TOUKH,
€ro MPOEKIIUU HA OCU CUCTEMBI
koopauHat. TpaekTopusi.
[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTEPUAIBHON TOUKH, UX
MPOEKIIMY HA OCH CUCTEMBI

koopauHaT. CiioxkeHue nepeMenieHuit

Y CJIO)KEHUE CKOPOCTEU.

PaBHOMEpHOE W PaBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUKECHUE.
3aBUCHUMOCTh KOOPAHHAT, CKOPOCTH,
YCKOPEHHUS U MyTH MaTEepUaIbHON TOUKHU

IIpoBeneHUE KOCBEHHBIX U3MEPECHUI
MTHOBEHHOW CKOPOCTH U YCKOPEHUS
T€JIa, B TOM YUCIIE YCKOPEHUSA
CBOOO/HOTO TaJICHUs, IPOBEICHHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3MYECKUMHU BeIMYUHAMU (TIyTH OT
BPEMEHHU NMPU PAaBHOYCKOPEHHOM
JBIKEHUH, TIEPUOJ1a 0OpalieHus
KOHHUYECKOTO MasgTHHKA OT €r0
MapaMeTpPOB) U OMBITOB O MPOBEPKE
MPEUTOKEHHON TUIIOTE3bI TPH
HW3YYEHUHU PABHOYCKOPEHHOTO
MPSMOJIMHEUHOTO IBUKEHUS,
JBIDKCHHS Teja, OpOIIEHHOTO
TOPU30HTAIBHO, ABWKECHUA Tea MO
OKPYKHOCTH C MOCTOSIHHOM 10
MOJIyJII0 CKOpPOCThI0. OnpeneneHue
a0COJIFOTHBIX
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OT BPEMEHH U UX rpaduki.
CBoOonHOE nazieHue. Y CKOpeHue
cBOOOHOTO NajieHus. J[BrkeHne
Tena, OPOIIEHHOTO MO/ YTJIOM K
TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT,
CKOPOCTH M YCKOpPEHUS
MaTepUaJIbHONW TOYKH OT BPEMEHU U
ux rpaduKH.

Kpusosmnenoe nBmxenne. [[prmxenue
MaTepUaIbHOU TOUYKHU MO OKPYKHOCTH.
YrnoBas u nuHENHast CKopocTs. [lepuon
¥ 4acToTa oOpalleHusl.
LleHTpOCTpEMUTENBHOE
(HOpMasbHOE), KacaTeJIbHOE
(TaHreHUMAJIBbHOE) U MOJIHOE
YCKOPEHUE MAaTEPUAIILHON TOUKH.
TexHuueckue ycTpomucTsa u
TEXHOJIOTHYECKHUE MPOLECCHI:
CHOUAOMETP, IBMXKEHHE CHAPAIOB,
LIEITHbIE, [IECTEPEHYATHIE U

pEMEHHBIE Nepeauu, CKOPOCTHBIE
TUdTHI

Y OTHOCUTEBHBIX MMOTPEIIHOCTEN
U3MEpEeHUN (PU3NIECKUX BEITUIHH.
OueHka rpaHul HOrPeIIHOCTEN.
N3ydenune Moaenn CUCTEMBI OTCUETA,
CpaBHEHME IIyTEH, TPACKTOPHH,
CKOpPOCTEHN JBUKEHUS OJTHOTO M TOTO KE
TeJia B Pa3HbIX CUCTEMaX OTCUeTa.
AHanu3 pa3HbIX CIOCOOOB
HCCIEeI0BaHNS B KCHUM.
PaccmoTpenue npeaenbHOro nepexosa
Y U3MEPEHUE MTHOBEHHOUW CKOPOCTH.
MoaenupoBanue npeoopa3zoBaHus
JIBUKEHUM C MCTIOJIb30BAHUEM
MEXaHHU3MOB, U3yUYCHHE
npeoOpa3oBaHusl YIJIIOBOM CKOPOCTH B
pEeayKTOpE.

AHaJIN3 HaIlPaBIICHHS] CKOPOCTU MPH
JIBH>KEHUU IO OKPY>KHOCTH.

Pemienue pacueTHbIX 3a/1a4 € IBHO
3aJIaHHON U HESBHO 3aJaHHOU
(bU3UYECKON MOJIEIBIO

C UCIOJIb30BaHUEM OCHOBHBIX
3aKOHOB ¥ (JOPMYJI KHHEMATUKH.
Penienue kauecTBEHHBIX 3a/1a4,
TpeOYIOMNX TPUMEHEHUS 3HAHUN 10
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KHHEMaTHUKE.
OObsicHEeHUE YyCTPOICTBA M MPUHIIUIIA
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NEUCTBUSL  COUAOMETpPA,  IEMHBIX,
IECTEPEHYATHIX U PEMEHHBIX
nepeaay, CKOPOCTHBIX TU(DTOB.

OObscHEHNE ABIKEHUS CHAPSIOB.
Onpenenenue yciaoBUi NIPUMEHUMOCTH
Mozelel (PU3NYECKUX Tell U IPOLIECCOB
(s1BIeHUMI): MaTepUaibHas TOYKa,
PaBHOYCKOPEHHOE JIBUYKEHHE,
cBOOO/IHOE MaJIeHueE.

Brinmonnenne yueOHbIX 3ajaHU Ha
aHAJIN3 MEXAHUYECKHUX MTPOLECCOB
(sIBJIEHMIT) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIO)KEHUHN U 3aKOHOB
KUHEMATUKW: OTHOCUTEIHLHOCTD
MEXaHHYECKOTO JBUKECHMUS,
hopMyIIbl KHHEMATUKU
PaBHOYCKOPEHHOTO JIBUKEHHS,
npeobpazoBanus "anumes 1y
CKOPOCTH M TIEPEMENICHUS.
Ucnons3oBanue [T-rexHonorui npu
paboTe C TOMOTHUTEILHBIMU
HMCTOYHUKAMU HH(POpMAIINH TI0 TEME,
WX KPUTUYECKUU aHAIU3 U OLICHKA
JTIOCTOBEPHOCTH
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2.2

JlnHamuka

12

[lepBsIii 3ak0H HproTOHA.
NHepuuanbHbple CHCTEMBI OTCUETA.
[IprHIMn oTHOCHUTENBHOCTH [ anmumes.
HeunepuuanpHbie cucTeMsl oTCUYETA

[IpoBeneHre KOCBEHHBIX H3MEPEHHI
PAaBHOJICMCTBYIOIIEH CHUJT

1 K03 UIIUCHTAa TPEHUS CKOJIBKCHUS,
MIPOBE/ICHUE UCCIIEIOBaAHUS
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(ompenenenue, IpUMEpHI).

Macca tena. Cuna.

[IpuHLMT Cyniepno3uun

cwi1. Bropoii 3akoH

Hrerotona mis

MAaTEPUAIbHON TOUYKHU.

Tpernii 3akoH HeroToHa aiist
MaTepUaJIbHBIX TOUECK.

3aKOH BCEMUPHOTO TATOTEHUS.
DKBUBAJIECHTHOCTh IPaBUTALIMOHHON

Y UHEPTHOM MACCBL.

Cuna TsxecTu. 3aBUCUMOCTh
YCKOpPEHHUsI CBOOOTHOTO MaCHUsI OT
BBICOTHI HaJl MOBEPXHOCTHIO MJIAHETHI U
OT reorpauyecKou MUPOTHI.
JIBr>keHre HeOECHBIX TeN U UX
CIyTHUKOB. 3akoHbI Kerepa.

IlepBas kocMHUYECKast CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec rena.
Bec Tena, nBuxymierocs ¢
yckopenuem. Cuna tpenus. Cyxoe
Tpenue. Cusa TPeHUS CKOJIbKEHUS U
cwia Tpenus nmokosi. Koaddunment
Tpenus. Cuia COnpOoTUBICHUS TTPU
JBW)KCHUU Tela B KUIKOCTU WU rase,

3aBUCUMOCTEH (PM3NUECKUX BETUIHH
(cun yrpyroctu, BO3HUKAIOIIUX B
PY>XKUHE U PE3NHOBOM 00pasiie, OT
ux aedopmaliii) U ONBITOB IO
MIPOBEPKE MPEJI0KEHHON TUIIOTE3b
IpU U3yYEeHUU JIBUKEHUS OpycKa I0
HAKJIOHHOM IJIOCKOCTH, IBU>KCHUS
CHUCTEMBI CBSI3aHHBIX TEJl, 1ePopMaliu
TEJL.

Ornpenenenre aOCOMIOTHBIX H
OTHOCUTEJBHBIX MOTPEITHOCTEN
U3MepeHUu PU3NIECKUX

BEJIMYHH.

OneHka rpaHul NOTPEIIHOCTEN.
HUccnenoBanue NBUKEHNUSA CUCTEMBI
TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTON
yepes JIETKH OJI0K, IBIKEHHs OpycKa
10 HAKJIOHHOM TJIOCKOCTHU

C IEpeMEeHHBIM KO3 PuimeHTom
TPEHUS, IBMKCHUS TPy3a Ha Baly C
TpeHueM. Habmonenne IBUKEHUS TeT
B MHEPIUATHHBIX M HEMHEPIIHMATbHBIX
CHUCTEMax OTCYeTa, HalpuMep, KaueHus
JBYX MUJIUHIPOB WUJIU IIIAPOB PA3HOM
MaccChl C OJJMHAKOBBIM YCKOPEHHUEM
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€€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEIBHOI'O ABIKCHUS.
Hasnenue. ['mapocrarnyeckoe
naienue. Cuna Apxumena.

OTHOCHUTCIILHO Hel/IHepHI/IaHBHOﬁ
CHUCTCMBI OTCUCTA.

N3ydenne ieHTpoOEKHBIX MEXaHU3MOB.

CpaBHeHI/Ie CUII TPCHHUA ITOKOA, KAYCHUA
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TexHuyeckue ycTpoHCTBa U 1 CKOJIbKCHHS.

TEXHOJIOTUYECKUE TMPOIECCHI: Pemienue pacueTHbIX 3a/1a4 € SBHO
MMOAIIHNITHUKH, JIBIDKEHHE 3aJJaHHOM M HESBHO 3aJJaHHOM
MCKYCCTBEHHBIX CITyTHUKOB (U3UIECKOIt MOIETIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX

3aKOHOB U (POPMYJT KHHEMATUKH U
TuHaMUKH. Pelienne kauecTBEHHBIX
3a/1a4, TpeOyOIIMX MPUMEHEHHUS
3HAHMKA 110 KWHEMAaTHUKE M THHAMHUKE.
OObsicHEHHE yCTpOWCTBA M MpPUHIMUIIA
JEHCTBUS TTOAIIAITHAKOB.

OObsicHEeHUE ABUKEHUS UCKYCCTBEHHBIX
CITyTHHUKOB.

Onpenenenve yciaoBui
MPUMEHUMOCTH MOJIENEeH PU3NUECKUX
TEJ U MPOIIECCOB (SIBICHHI):
WHEpIMAIbHAS CHCTEMa OTCUETa,
MaTepHuabHasi TOYKa, aOCOIIOTHO
ynpyras aegopmanus. BeimoaHeHne
y4eOHBIX 33/IaHU Ha aHaJIN3
MEXaHUYECKHUX MPOIECCOB (SBJICHUI) C
UCITIOJIb30BAHUEM OCHOBHBIX
TIOJIOKCHUH ¥ 3aKOHOB JUHAMUKH: TPU
3akoHa HproTroHa, nmpuHIUI
oTHOcUTenbHOCTH ["anumes, 3aKoH
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BCEMUPHOTO TATOTECHUS.
PaGora B rpynmnax mpu o0cyX1eHUU
BOITPOCOB MEXIIPEAMETHOI'O XapaKTepa
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(Hampumep, no TeMe «JIBUKEHHE
B [IPUPOJIEN)
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2.3

Cratuka TBEpaOro
Tena

AOCOIIOTHO TBEPJI0€ TEO.
[ToctynarenbHOE 1 BpalllaTeIbHOE
JIBUKEHHE TBEPJOTO Tena. MoMeHT

CHJIbI OTHOCHUTCIIbHO OCH BpalllCHUA.

[Tnedo cumbl. CriokeHue cui,
PUIOKEHHBIX K TBEPJIOMY TENy.

LenTp TsxECTH TEINA.

VY ci10BUsL paBHOBECHUS TBEPAOTO
Teya. Y CTOMYMBOE, HEYCTOMYHUBOE,
0e3pa3IMYHOe PABHOBECHE.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTMYECKUE MPOLIECCHI:
KPOHILTENH, CTPOUTEIIbHBIN KpPaH,
pelieTyaTbie KOHCTPYKLIUN

IIpoBenenne uccnenoBaHus yCIOBUI
PABHOBECHS TBEPJIOTO TEJIA, UMEIOLIETO
OCh BpalIEHUs; KOHCTPYHUPOBAHUE
KPOHIITENHOB U pacyeT CUJI YIPYTOCTH;
M3YYEHHE YCTOMYMBOCTH TBEPAOTO

T€Ja, UMEIOIIETO IIOMIA/lb OMOPHI.
Pemenune pacdyeTHbIX 3a/1a4 C SIBHO
3aJJaHHOW U HESBHO 33/IaHHOM
(U3UYECKO MOJENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMyYJT CTaTHKHU.

Pemienne kauecTBEHHBIX 3ajady,
TPEOYIOITUX MIPUMCHCHUS
3HAHUM MO CTaTHKE.

OObsicHEHUE YCTPOICTBA |
IIPUHLINIOB IEVCTBUS KPOHINITEMHA,
CTPOMTENBHOTO KpaHa, peuieT4aThixX
KOHCTPYKIIUH.
Onpenenenue yCJIOBUI
MPUMEHUMOCTH MojieNiel (hU3NIeCcKux
TeJI: aOCOIOTHO TBEPOE TEIIO.
Brinmonnenue ydyeOHbIX 3ajaHUN  Ha
aHAJIN3 MEXAHUYECKUX IMPOLECCOB
(sBEHMI) €  HUCHOJIb30BAHUEM
OCHOBHBIX TOJIOKEHHUI U 3aKOHOB
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CTAaTUKU: YCIIOBUA PABHOBCCHUA TBCPAOT'O
TCI1a
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2.4

3aKOHBI COXpPAaHCHHA B
MCXaHHKE

14

NmMnynee MaTepuanbHON TOUYKH,
CUCTEMBbI MaTepUaIbHbIX TOUEK. LleHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
Teopema o IBMKEHUU LIEHTPA Macc.
NMnynbe CUIlbl 1 U3MEHEHHUE UMITYJIbCA
Tena.

3aKOH COXPAaHEHMS UMITYJIbCA.
PeakTuBHOE NBMKEHHUE.

MoMeHT nmnysibca MaTepUaJIbHOU
Touku. [IpencraBienue o coxpaHeHUH
MOMEHTa UMITYJIbCA B LIEHTPAJIbHBIX
TTOJISIX.

PaboTa cuiibl Ha MaJIOM U HA KOHEYHOM
nepemMetiennu. I'paduueckoe
npeACcTaBieHue pabOThl CUIIBI.
MOIHOCTH CHUJIBI.

Kunernueckas sHeprusi MarepuaibHOU
Touku. Teopema 00 U3BMEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU
TOYKH.

[ToTeHuuanbHble U HEMTOTEHIIMATBHBIE
cwibl. [ToTeHManbHas 3Heprus.
[ToTreHnnanbHast SHEPTUsl yIPYro
nehOpMUPOBAHHOMN NPYKUHBI.
[ToreHumanbHas SHEpPrus Tena

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
MMITYJIbCA TeJla, KHHETUYECKOU U
MOTEHIIMAIBHON SHEPTUU Tea,
MOITHOCTH CHUJIbI; IPOBEJACHUE OMBITOB
IO MPOBEPKE MPEITOKEHHOU
TUINOTE3bI IPU U3YUCHUU
PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBYDKEHUSI U B3aUMOJICHCTBUS TEIl.
Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
M3MEpeHU (PU3NUECKUX BEITUYHUH.
OrneHKa rpaHull MOTPENTHOCTEM.
IIpoBeneHue 3kcniepumMenTa 1o
CPaBHEHMIO U3MEHEHHUS UMITYJIbCa
TeJa C UMITYJIECOM CHJIbI, I3MEHEHUS
MOTCHITUATBHON YHEPTUH TTPY>KUHBI

C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanne COXpaHEHHs UMITYJIbCa
P YIIPYTOM B3aMMO/ICHCTBHH,
COXpaHEHUS YHEPTUU TIPU CBOOOTHOM
MaJICHUM.

Omnpenenenne pabOTHI CUITBI TPEHUST TIPH
JBIDKCHHUH TeJa M0 HaKJIOHHOU
MIJIOCKOCTH.

HaGmronenue u o0bsicHEHNE
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B OJJHOPOJHOM I'DABUTALIMIOHHOM
none. [lorennmaneHas sHeprus Tena B
IPABUTALIMOHHOM I10JI€ OJHOPOIHOTO
niapa (BHyTpH U BHE I1apa).

BTtopas kocMuueckasi CKOpOCTb.
Tperpsa kocmuyeckass CKOpocTb. CBs3b
pabOThl HEMOTEHIIUAIBHBIX CHUJT C
U3MEHEHUEM MEXaHUYECKON YHEPIUH
CUCTEMBI T€JI. 3aKOH COXPaHEHHUS
MEXaHHYECKON JHEPTUH.

Yipyrue u Heynpyrue

CTOJIKHOBEHHMS. YPABHEHHE
bepHynnu 11t uaeanbHON )KUJIKOCTH
KaK CJIEJCTBHE 3aKOHA COXPAHEHHUS
MEXaHUYECKON YHEPTUH.

TexHuueckue ycTpomucTsa u
TEXHOJIOTUYECKHUE TIPOLIECCHI:
JIBW)KEHUE PAKET, BOJOMET, KOIIep,
MPYKUHHBIN TUCTOJIET, TUPOCKOTI,
burypHoe kaTaHue Ha KOHbKaxX

PEAaKTUBHOTO JIBH>KCHHUS.
Petienne pacdeTHbIX 3a/1a4 € SIBHO
3aJITaHHON U HESBHO 3aJaHHON
buznyecKoil MOAEIBIO

C WCMOJB30BAHMEM OCHOBHBIX 3aKOHOB
1 GOpMyJT MEXAHUKHU.

Pemienne kauecTBEHHBIX 3ajad,
TpeOyIOmMux IpUMEHEHUS
3HaHUHN 0 MEXaHUKE.

OObsicHEeHUE TPUHITUIIOB JIEUCTBUS
BOJIOMETA, KOoIiepa, Mpy>KHHHOTO
nucroiiera, rupockona. OObsICHEHHE
JBIDKEHUS pakeT, (GUTYPHOTO KaTaHHSI
Ha KOHbKax. OmpeesieHue yCIOBUA
MPUMEHUMOCTH MOJIEe PU3nIeCcKuX
TeJ ¥ TIPOIIECCOB (SIBJICHUI ): a0COTIOTHO
yrapyroe u abCOJIIOTHO HEYNPYTOe
CTOJIKHOBEHHS. BhImomHeHNEe yaeOHbIX
3aJIaHUd Ha aHAIN3 MEXaHUYECKUX
IPOLIECCOB (SIBJICHUI) C
WCITOJIb30BAHUEM 3aKOHOB COXPaHCHHUS
B MEXAHUKE: 3aKOHBI COXPAHCHHUSI
UMITYJIbCA U MEXaHUYECKON YHEPTHUH,
CBSI3b PAOOTHI CUITBI C U3MEHEHUEM
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MEXaHMYECKOU OHCPIruu Teja.

Ucnonp3oBanue [T-TexHooru
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npu paboTe ¢ JOMOTHUTEIbHBIMU
UCTOYHHKAMHU MH(OpMAIUK 110 TeMe,
UX KPUTUYCCKUI aHAJIN3 U OLICHKA
JOCTOBEPHOCTH

Hroro no pazneny 66

Pa3nen 3. MousekyasipHas puznka u TepmMoauHamMmuka 49
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3.1

OCHOBBI
MOJIEKYJISIPHO
KUHETHUYECKON
TEOpUH

14

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKOU TEOpUU
(MKT), ux onbITHOE 00OCHOBaHUE.
Huddysus. BpoyHoBckoe ABMKEHUE.
XapakTep ABUKEHUS U
B3aUMOJICMCTBUS YaCTUIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUJIKOCTEU
Y TBEPJIBIX T€JI U OOBSICHEHUE
CBOICTB BEILIECTBA HA OCHOBE ATUX
MoJenen. Macca u pazMepsl
MOJIEKYJ (aTOMOB).

KonnuectBo BemecTna.

ITocTositnHas ABoraapo.

TennoBoe paBHOBecue. TemnepaTtypa
u criocoObl ee u3mepenus. [llkana
temneparyp Llenbcuss. Moaenb
UJICATIBHOTO ra3a B MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU: YACTUIIBI raza
JBIKYTCS XaOTUYECKH U HE
B3aUMOJIEMCTBYIOT JIPYT C APYTOM.
['a30BbIe 3aKOHBI. YpaBHEHUE
MenneneeBa—Knaneitpona. AGcomoTHas

[IpoBeneHne n3mMepeHnii mnapaMeTpoB
rasa, IpoOBEJICHUE UCCIICI0BAaHUI
3aBUCUMOCTEHN (PU3UUECKUX BEIUYUH U
OTIBITOB I10 MIPOBEPKE MPEIIT0KEHHON
TUIIOTE3bI TPU U3YUYEHUH YCTAHOBIICHUS
TETJIOBOTO PAaBHOBECUS U
M30IIPOLIECCOB B ra3ax.

OmnpeneneHre aOCOMIOTHBIX H
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEpeHU (PU3NUECKUX BEITUYHH.
OneHKa rpaHull MOTPENTHOCTEM.
DKcnepuMeHTalbHas TpoBepKa
YpaBHEHHUS COCTOSIHUS UI€AJIbHOTO
raza. I3yuenue moaemnen: 1BUKECHUS
YacTHIl BEIIECTBA, OPOYHOBCKOTO
neikeHus. onbita [llTepHa,
KPUCTAJTMYECKUX PEIIETOK.
Petienne pacueTHbIX 3a/1a4 € SIBHO
3aJaHHOU 1 HEIBHO 3aJJaHHOU
(hU3UIECKON MOJICIIBIO

C MCIOJIb30BaHWEM OCHOBHBIX 3aKOHOB
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TeMIiepaTypa (IIKaiza TeMIeparyp
KenbBuHa). 3akon [lanbToHAa.
N3onporneccsl B UACATBHOM rasze C
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['padmueckoe nmpencraBicHue
M30IIPOLIECCOB: H30TEPMa, U30X0Pa,

n3obapa.

CBsi3p MEXIy MAaBICHUEM M CpEIHEN
KUHETHUYECKOU JHEprueun
MOCTYyNaTEIbHOIO TEIIOBOTO

JBH>KEHUSI MOJIEKYJI UACATBbHOTO raza
(ocHOBHOE ypaBHEHUE
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH
UJIeaJIbHOTO rasa).

CBs13b a0COJIIOTHOM TeMITepaTypbl
TEPMOJUHAMUYECKON CUCTEMBI CO
CpeaHEN KNHETUYECKON SHEeprueu
MOCTYNaTEILHOTO TEIJIOBOTO
JIBIDKCHUS €€ YaCTHIL.

TexHuueckue ycTpoucrsa u
TEXHOJIOTUYECKHUE TTPOLIECCHI:
TepMOMETp, OapoOMETp,

MOJTy4YE€HHE HAHOMATEPHUAJIOB

1 HOpPMYIT MOJICKYJIIPHOU (PUBHKHU.
Perienre kauecTBEHHBIX 3a]1a4,
TpeOyIOIUX MPUMEHEHUS 3HaHUN
0 MOJIEKYJISIPHOU (hU3HKE.
OObsicHEeHUE yCTPOICTBA U
MIPUHIIUIIA ICUCTBUS TEPMOMETPA,
OapomeTpa.

OObsicHEeHNE TTOJTYYCHUS
HAaHOMAaTEePUaJIOB.

Onpenenenne YCIIOBUI
IPUMEHUMOCTH Mojeliel (U3NIecKuX
TEJl W TMPOIECCOB (SIBJICHUI): Mojeneit
rasa, KUIKOCTH W TBEPAOTO
(KpUCTAJIIMYECKOI0) TeNa, UAEaTbHOTO

rasa.

BrimonHenne yueOHbIX 3aaHUl Ha
aHaJIU3 TEIJIOBBIX MPOLECCOB (SIBICHMI)
C MCIOJIb30BaHUEM OCHOBHBIX
nojoxxenui MKT u 3ak0oHOB
MOJIEKYJIIPHOM (PUBUKU: CBA3b
JTABJICHUS UACAIIBHOTO ra3a CO CPEIHEN
KUHETUYECKOU SHEPTUEN TEIIOBOTO
JIBUKCHUSI M KOHLICHTPALUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA
CO CpeIHEN KMHETUYECKOW SHEPTUEN

65



®denepanpHas padouas mporpamma | dusmka. 10—11 kmacchl (yriryOJIeHHBIA YPOBEHbD )

TCIIJIOBOI'O ABMIXKCHMUA €TI0 YaCTHII,
CBsA3b JAaBJICHUA UACAJIBHOI'O ra3za C
KOHHCHT‘paHHeﬁ MOJICKYJI U €T0
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TEeMIIEpaTypoM, ypaBHEHUE

MenpaeneeBa—Kitanerpona
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3.2

TepmoaunamMuka.

TermnoBeie MalIMHBI

20

Tepmoaunamuueckas (T]1) cuctema.
3ajgaHue BHEIIHUX YCIOBUW IS
TEPMOJUHAMHYECKON CUCTEMBL.
BHenrnue u BHyTpEeHHHE NapamMeTphI.
[TapameTpbl TEpMOAMHAMUYECKOM
CUCTEMBI KaK CpEJJHHE 3HAUEHUS
BEJIMYMH, OIIMCHIBAOIIUX €€ COCTOSTHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.
HyneBoe Hauano TepMoIMHAMUKH.
Camonpou3BoibHas pejakcaius
TEPMOANHAMHUYECKON CUCTEMBI K
TEIJIOBOMY paBHOBECUIO. Mojenb
UJICATBHOTO ra3a B TEPMOJIUHAMUKE —
CUCTEMa YPAaBHEHUI: ypaBHEHUE
MenneneeBa—Knanelipona u
BBIpaKEHUE JJIs BHYTPEHHEU SHEPTUHU.
VY ci10BUSI MPUMEHUMOCTHU 3TOW MOJICIIN
HU3Kasi KOHLUEHTPAIUs YaCTHII, BBICOKHE
TeMriepaTypsl. Beipaxenue ais
BHYTPEHHEHN 3HEPTUH OJJHOATOMHOTO
uaeanpHoro raza. Ksazucrarnueckue n
HECTAaTUYECKHUE MTPOLIECCHI.
DOnemeHTapHas padboTa

N3mepeHue yaeapHON TEII0EMKOCTH
Pa3HBIX BEILIECTB, UX CPABHEHUE,
MIPOBEJICHUE UCCIICIOBAHUI
3aBUCUMOCTEH (PU3MUECKUX BEIUIUH H
OTIBITOB T10 MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI TIPU U3YUYEHUH MPOIIECCOB
TeTuI000MeHa U ainabaTHOTO
nporiecca. OnpeseneHrue abCoMFOTHBIX
Y OTHOCUTEIBHBIX MOTPEITHOCTEHN
M3MEepeHUH (PU3NUECKUX BEITUYHH.
O1nieHKa TpaHull MOTPEITHOCTEM.
N3ydenune B3auMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOACHCTBUS
Y TeMIEePaTyPhbl KUTICHUS KUIKOCTEH.
N3yyeHue TEIIoBbIX ABUTATENICH C
HCIIOJB30BaHUEM KOMITbIOTEPHBIX
MOJICJIEH.

UccnenoBanue pazHbix cCiocoO0B
W3MEHEHUSI BHYTPEHHEN SHEPTUM.
Pemenue pacdyeTHbIX 3a/1a4 C SIBHO
3aJJaHHOM U HEABHO 3aJITAHHOU
(hU3UISCKOM MOJICITBIO

C MCIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(U3UKU U TEPMOJIMHAMUKH.
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B TEPMOIUHAMHUKE.
Brruucnenue paboThI 10
rpaduky mpolecca Ha pV-
JarpaMMe.

Tennonepenada kak crnocod
M3MEHEHUS BHYTPEHHEU SHEPruun
TEPMOIMHAMHYECKON CUCTEMBI 0e3
coBepiieHus padotsl. KoHBekius,
TEIUIONPOBOHOCTD, U3TyUCHHUE.
KonndecTBO TEIIOTHI.

TermnoemMKoCTh Tela. y,Z[GJIBHa}I )51

MOJIIpHas TCINIOCMKOCTH BCIICCTBA.

VYpaBuenue Maiiepa. Y nenpHas
TEIJIOTA CropaHus ToIuMBa. Pacuer
KOJIMYECTBA TEIUIOTHI ITPU
TeIuIonepeaaye.

[Tonsarue 006 aguabaTHOM IIpoIIecce.

IIepBbIil 3aKOH TEPMOAUHAMUKH.
BuyTpeHHss sHeprus.
KonnuecTBo TemioTsl 1 paboTa
KaK Mepbl U3MEHEHUS! BHYTPEHHEU
DHEPIUHU TEPMOJANHAMUYECKOU
CUCTEMBL.

BTopoii 3aK0H TepMOJAUHAMUKHU

Pemienne kauecTBEHHBIX 3a/1a4,
TpeOyIOIUX TPUMEHEHUS

3HAHUU O MOJICKYJISIPHOU

bu3NKe U TepMOIMHAMUKE.
OObsicHeHne yCTPOICTBA U

MPUHIIAIA JIEUCTBUS XOJIOIUIIbHUKA,
KOHJUIMOHEPA, AU3EIBHOTO H
KapOIOPATOPHOTO JIBUTATEIIEH,

apoOBOW TypOUHBI.

OObsicHEHHE TOJIYYEHHS] CBEPXHU3KUX
TEMIEPATYP, YTUIU3ALMUU «TEIIIOBBIX)
OTXOJI0OB C HCIIOJIb30BAHUEM TEIIOBOTO

Hacoca, YTUINM3allunu

OMOOPraHuYecKoro  TOIJIMBA IS
BBIPAOOTKHU «TETUIOBOI U
3JIEKTPOIHEPTUH.

BrimonHenne yueOHbIX 3aaHUl Ha
AHAJIN3 TETUIOBBIX MPOLIECCOB
(SIBJIEHUI1) C UCTIOB30BAaHUEM
OCHOBHBIX noJioxxeHut MKT u
3aKOHOB MOJIEKYJISIPHOU (pU3UKH U
TEPMOJVMHAMUKH: TIEPBBIA 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPaHEHHUS
SHEPIrUHU B TEIUIOBBIX MPOLIECCAX.
Ucnonws3zoBanue [T-texnonoruii npu
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JUISl paBHOBECHBIX IIPOLIECCOB: YEPE3 paboTe ¢ JOTMOTHUTETBHBIMA
3aJlaHHOE€ PABHOBECHOE COCTOSTHUE UCTOYHUKAMU MH(GOPMAIINH 110 TEME,
TEPMOJUHAMUYECKON CUCTEMBI WX KPUTUUYECKUHN aHAJU3 U OLICHKA

MPOXOJHUT €IUHCTBEHHAs anadarta.
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AOcomnoTHast TeMiieparypa.

Bropoli 3ak0H TepMOIUHAMUKHU

JUISl HEPABHOBECHBIX MPOLECCOB:
HEBO3MOXHO IEPENATH TEIIOTY

oT 6oJiee XOJI0IHOTO Tefa K boee
Harperomy 0e3 KOMIIEHCAIluu
(Knaysuyc). HeobpatumocTs
MIPUPOIHBIX TTPOLECCOB.

[IpyuHLMNBI 1EWCTBUS TEIJIOBBIX MAIIUH.
KIII.

MakcuMansHoe 3HadeHue KII/].
[uxn Kapno.

DKOJIOTUYECKHUE ACTIEKTBI
WCMOJIb30BaHU TEIJIOBBIX JBUTATENICH.
TermnoBoe 3arpsA3HEHUE OKPYKAIOILIEH
cpeabl.

TexHuyeckue ycTpoucTsa H
TEXHOJIOTUYECKHUE TIPOLIECCHI:
XOJIOJIWJIBHUK, KOHJTUITMOHED,
JIM3EJIbHBIN 1 KapOropaTopHBIN
JIBUTATEJH, TTapOBasi TypOuHa,
MOJy4YEHUE CBEPXHUZKUX
TeMIepaTyp, yTHIN3aLns
«TETUIOBBIX» OTXOJ0OB C
MCIIOJIb30BaHUEM TEIIOBOTO HACOCa,

JIOCTOBEPHOCTH.

AHanu3 1 o1ieHKa IOC/ICICTBUH
HCITOJIb30BaHMS TEIJIOBBIX JBUTaTENICH
Y TEIUIOBOTO 3arpsi3HEHUS
OKPYKarOIIEH CPEIbI C MO3UIUN
9KOJIOTHYECKOMN 0€30IMaCHOCTH;
MPEICTABICHUN O PallMOHATBHOM
MIPUPOJIOTIOIB30BAHUH (B IIpoIIecCce
IIOJITOTOBKHU COOOIICHUM, BEITTOJTHCHHI
TPYNIIOBBIX ITPOEKTOR)
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yTHIIM3AIUs OMOOPTaHHUYECKOTO
TOTUTHBA JIJISI BEIPAOOTKH «TETLIIOBOI
U DJIEKTPOIHEPTUU
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3.3

ArperartHbie
COCTOSIHUSA BEIlIECTBA.
@da30BbIE NEPEXOABbI

14

[TapooOpa3oBanue u
KoHAeHcanus.  Mcnapenwe — u
KUIICHUE.  YJEenbHas  TeIoTa
napooOpa3zoBaHusl.

H&CI)IIHCHHBIG N HCHACBIIIICHHBIC I1aPhI.

KauecTBeHHast 3aBUCHMOCTD
MJIOTHOCTY U JIABJICHUS HACBIIEHHOTO
napa OT TEMIEPATYPHI, UX
HE3aBUCHUMOCTh OT 00beMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEpaTypbl KUIIEHUSI OT JABJICHUS B
KUIKOCTH.

Braxxaocts Bo3ayxa. AGComOTHAS U
OTHOCHUTEJIbHAA BIAXHOCTh. [Bepaoe
teno. Kpucramnnueckue u amopgHsbie
Tena. AHU30TPOIUS CBOMCTB
KpucTtaJioB. [InaBnenne n
KpUCTauIA3anus. Y AejibHas TEIioTa
riasneHus. CyOaumarusi.
Hedopmariyu TBEpIOTO TENA.
Pactsxenne u cxatue. CaBur.
Monyns FOnra. Ilpenen ynpyrux
nedopmanuii. TemnoBoe pacuiupeHue
KHUJIKOCTEH U TBEPABIX T, 00bEMHOE

Habmoienne CBOWCTB HACKIIIIEHHBIX
napoB, MaJIbIX AedopMaIuii,
MIPOBEJICHNE KOCBEHHBIX U3MEpPEHUI
yIETHHON TEIUIOTHI TUTABJICHUS JIb]IA,
abCOIOTHOM BIaKHOCTH BO3/yXa,
K03 UIIMEeHTa TOBEPXHOCTHOTO
HaTsDKeHUs1, Moays FOHra.
W3ydeHnne 3aKOHOMEPHOCTEN UCTIapSHUS
Y KATICHHS )KUJIKOCTEH, B TOM YHCIIe
KHUTICHUS TIPH IOHUKECHHOM JIaBJICHUH,
HArpeBaHUs U TUIABIICHUS
KpPUCTaJUIMYECKOTO BEIEeCTBa,
KalMWUIPHBIX SBJICHUNA, CMaYUBaHHUS.
[IpoBeneHuEe OMBITOB C MBUILHBIMU
MJICHKAMH.

UccnenoBanne monenu
HEHBIOTOHOBCKOM KHUJIKOCTH.
Pemmenne pacueTHbIX 3a7a4 C SIBHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(bU3UYECKON MOJIEITHIO

C MCTIOJTh30BAaHNEM OCHOBHBIX
3aKOHOB ¥ (POPMYIT MOJICKYJISIPHON
(GU3UKHA ¥ TEPMOIUHAMUKH.
Pemenne kauecTBEHHBIX 3aj1a4,
TPeOYIOMUX TPUMEHEHUS
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Y JJMHEWHOE paclIupeHue.
AHrapMOHH3M TEIUIOBBIX KOJIeOaHUM
YacTHI] BEIECTBA KaK MPUYMHA
TEIJIOBOTO pacuIupeHust Tel (Ha
KaueCTBEHHOM YPOBHE).
[IpeoOpazoBanue sHeprun B (hpa30BbIX

3HAHUW I10 MOJIEKYJISIPHOU
¢bu3NKe U TepMOIMHAMUKE.
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nepexoax.

YpaBHeHuUE TEMIOBOTO OanaHca.
[ToBepxHOCTHOE HATSHKEHHE.
Koadduiment noBepXxHOCTHOTO
HaTsDKeHus. Kanusipasie sBIIeHUS.
JlaBiieHHe o NCKPUBJIEHHOU
MOBEPXHOCTHIO KUAKOCTH.

dopmyna Jlamutaca.
TexHuueckue ycTpoucTaa

N TCXHOJIOTHYCCKHUC ITPOLCCChI: X KUIKUC
KpucCTallibl, COBPCMCHHBIC MATCPHUAJIbI

OOBsicCHEHNE OCHOBHBIX IMPUHIIATIOB
CTPOCHUS KUIKUX KPUCTAILIOB,
MOJIYYCHUS COBPEMEHHBIX MaTEPHUAJIOB.
OrnpeneneHue yCiIoBUH TPUMEHUMOCTH
Mojenel (GU3NIECKUX Tl U
MIPOIIECCOB (SIBJICHUI): MOIee rasa,
KHUJIKOCTH U TBEPJIOTO
(KpUCTAJITMYECKOT0) TeJla, UJeaTbHOTO
rasa.

BrinonHnenne yueOHbIX 3aJaHU Ha
aHaJn3 TEIUIOBBIX MTPOLIECCOB
(s1BJIE€HUI) C UCTIOIB30BAHUEM
O0CHOBHBIX noJjioxkeHnit MKT u
3aKOHOB MOJIEKYJISIPHOU (DU3UKU U
TEPMOJMHAMUKU: CBSI3b JABJICHUS
UJI€aJIbHOTO ra3a ¢ KOHLUEHTpalKei
MOJIEKYJI ¥ €r0 TeMIEepaTypoH,
ypaBHeHHe MeHneneeBa—Knaneiipona,
MEePBbIM 3aKOH TEPMOJUHAMUKHU.
Paborta B rpynnax npu o0CyXaeHUU
BOIIPOCOB MEKIIPEIMETHOIO XapaKTepa
(mammpumep, no teme «TemnooomeHn B
YKUBOU MPUPOEH)

Hroro no paszneny

49
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Paznen 4. JaekTpoanHamuka

4.1

DIEKTPUYECKOE TOJIe

24

DJNIEKTpU3aLMs TEN U €€ MPOSBICHUSI.
DJeKTpuuecKkuil 3apsij. JIBa Buaa
3JIEKTPUYECKUX 3apsiaoB. [IpoBOIHUKH,

IIpoBeneHre KOCBEHHBIX W3MEPEHUM

51 OIIBITOB 10 IIPOBEPKE
[IPEII0KEHHOU TUIIOTE3bI Ipu
M3y4YECHUH
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JTIUDJICKTPUKHU U MOJTYITPOBOIHUKH.
DJIEeMEHTAapHBIN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHUS FIEKTPUUECKOTO
3apsja.

B3aumonericTBre 3apsai0B.

Toueunslie 3apsiabl. 3akoH KyioHa.
OnekTpuueckoe noje. Ero aeficteue Ha
AIEKTPUYECKUE 3aPSIbI.
HanpseHHOCTh 3JIEKTPUYECKOTO TMOJIA.
[IpoOHsIit 3apsa. JIunun
HANPSHKEHHOCTH AJIEKTPUYECKOTO TTOJIA.
OIHOPOAHOE BIEKTPUUYECKOE TIOJIE.
[ToTeHMamIbHOCTH
AJIEKTPOCTATUYECKOIO TOJIS.

Pa3zHocTh MOTEHIIMAIOB U

HanpsbkeHue. [lorenunanpHas

JHEprus 3apsaa B
AIEKTPOCTATUYECKOM IIOJIE.

[ToTeHuan 31€KTPOCTATUYECKOTO MOJISI.
CBs13b HAPSKEHHOCTH TMOJIS U
Pa3HOCTH MOTEHIUAJIOB JJIS
AIEKTPOCTATUYECKOTO MOJIS (KaK
OJIHOPOJHOTO, TaK W HEOJHOPOHOTO).
[TpuHIMI Cynepno3unuu
aneKTpudecKux nosen. [lone Toueynoro

BBaHMOI[efICTBHH 3aPsSKCHHBIX TCII,
3apssaa KOHOCHCATOpPa,
IIOCJIACA0OBATCIIbHOTO COCANHCHUA
KOHICHCATOPOB.

Ompenenennue aOCOMOTHBIX H
OTHOCUTEJIBHBIX MOTPEITHOCTEN
U3MEpPEHUN (PU3NIECKUX

BEJIMYMH.

Onenka rpaHull NOTPEIHOCTEN.
Habumroienue npeBpalieHus SHEpTuu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
U3ITyYEHHs CBETOINO/AA, UCCIEIOBAaHUE
paspsiia KOHAEHcaTopa Yepes
pe3uctop. M3ydyeHune 3aBUCUMOCTH
AIEKTPOEMKOCTH IIOCKOTO
KOHJIEHCATOpa OT IUIOIIA U IIJIaCTHH,
pacCTOSTHUS MEXAY HUMH U
TUBJIEKTPAYECKON IPOHUIIAEMOCTH.
N3yyeHne kapThH TMHUAN
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO OIS
TOYEYHOTO 3apsi/Jia, PABHOMEPHO
3apsKeHHON cdepbl, pABHOMEPHO
3apsKEHHOTO 10 00beMy 1apa,
PaBHOMEPHO 3apsKEHHOM
OEeCKOHEYHOM TIOCKOCTH U
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3apsaa. [lome paBHOMEPHO 3apsKEHHOMN
cdepsl. [lone paBHOMEpHO
3apsHKEHHOTO TI0 00beMy

OKBHUIIOTCHIIMAJIbHBIX HOBerHOCTeﬁ.

Pemenue PaCUCTHBIX 3ada4 C SBHO

32JIaHHOU U HESABHO 3aJIaHHON
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mapa. [Tose paBHOMEPHO 3apsIKEHHOU
O0eckoHEeUHOM TIocKocTh. KapThHBI
JIMHUHN HaNpsHKEHHOCTH ITUX TOJIEH U
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.
[IpoBOAHUKH B AJIEKTPOCTATUYECKOM
nosie. YCJIOBUE paBHOBECHUS 3apsI0B.
JIMPAEKTPUKHU B AJIEKTPOCTATUUECKOM
noje. Jlusnekrtpudeckas
MIPOHUIIAEMOCTh BEILIECTBA.
Konpaencatop. 91€KTpOEeMKOCTh
KOHJIeHCaTopa. DJIEKTPOEMKOCTb
IJIOCKOT0 KOHICHCATOPA.
[TapamienbHOE COEqUHEHUE
KOH/JICHCATOPOB.

ITocnenoBarenrHOE COEMUHEHUE
KOHJICHCATOPOB.

DOHeprus 3apsKEHHOTO
KOHJEeHcaTopa. [[BrmxeHne
3apsKEHHOM YacTHUIBI B OJTHOPOJHOM
AJEKTPUYECKOM Toj1e. TexHuueckue
YCTPOMCTBA U TEXHOJIOTUYECKUE
MIPOIIECCHI: AIEKTPOCKOII,
AIEKTPOMETP, DJICKTPOCTATHIECKAS
3allMTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, KOHJICHCATOPHI,

buznyecKoil MOAEIBIO

C UCIIOJIB30BaHUEM OCHOBHBIX 3aKOHOB
u hopMyII dIIEKTpOCTaTHKU. Perenne
KAueCTBEHHBIX 3aJ1a4, TPEOYIOMINX
IIPUMEHEHUS 3HAHUU 110
anekTpocratuke. OObsICHEHHE
YCTPOWMCTBA W MPUHILIMUIIA ICHCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOPOB, reHepaTopa Ban ne
I'paada. O6bscHeHUE pabOTHI
3JIEKTPOCTATUYECKOMN 3aIUTHI,
3a3€MJICHHUS JIEKTPOIPUOOPOB.
Onpenenenve yciaoBui
MPUMEHUMOCTH MOJIENEeH PU3NIECKUX
TEJI: TOYECUHBIN 3apsijl, OMHOPOIHOE
3JIEKTPUYECKOE TOJIE.

BrimonHenne yueOHbIX 3aaHUl Ha
AHAJIN3 BJIEKTPUUYECKUX MTPOLECCOB
(SIBJIEHUI1) C UCTIOIb30BAaHUEM
OCHOBHBIX MOJIOKEHUN 1 3aKOHOB
AIEKTPOAMHAMUKU: 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apAJia, 3aKOH
Kysnona, noTeHunanbHOCTh
AIEKTPOCTATUYECKOTO TOJISI, MPUHITUIT
CYNEPHO3ULINH JICKTPUIECKUX TTOJICH.
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TeHepaTop
Ban ne I'paada

Hcnonb3oBanue [T-texHomorui
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npu paboTe ¢ JOMOTHUTEIbHBIMU
UCTOYHUKAMU MH(POPMALIUH 110 TEME,
UX KPUTHYECKUI aHAIN3 U OLIEHKa
JOCTOBEPHOCTH
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4.2

[HocTostHHEBII
AIEKTPUYECKUN TOK

24

Cuna toka. IToCTOSSHHBIM TOK.

VY cIi10BUS CyLIECTBOBAHUSA MOCTOSTHHOTO
AJIEKTPUYECKOTO TOKA. VICTOUHHMKHU TOKA.
Hanpsoxenue U u D/1C E.

3akoH OMa [ yyacTKa LemHu.
DIEKTPUYECKOE COMPOTUBIICHUE.
3aBUCHUMOCTb CONPOTHUBIICHUS
OJIHOPOJHOTO IPOBOJHUKA OT €T0
JUTMHBI ¥ TUTOIIA/IH TTOTIEPEYHOTO
Ce4YeHMs. Y IeTTbHOE CONPOTHUBIICHHE
BEIECTBA.

[locnenoBarenpHOE, MapamIeabHOE,
CMELIaHHOE COEAMHEHUE IIPOBOJHUKOB.
Pacuer pa3BeTBIICHHBIX 3JIEKTPUUECKUX
uenei. [Ipasuna Kupxroda.

PaboTa 3nekTpuyeckoro Tokxa.

3akoH J[xoynsa-Jlenna.

MOIIHOCTB NEKTPUYECKOr0 TOKA.
TeruioBast MOLIHOCTb, BbIJEIsieMasi Ha
pe3ucTope.

OJ1C u BHyTpEeHHEE

COMNPOTUBJICHUE UCTOYHHKA TOKA.
3akon Oma 1151 OJTHOM

(3aMKHYTOM)

[IpoBeneHne NpsAMbIX U3MEPEHNUN CHJIBI
TOKa Y HAIPSIKEHUS, KOCBEHHBIX
MU3MEPEHUN YAECIBHOTO
conporusieHusi, I/{C u BHyTpEHHETO
CONPOTHUBJIEHUSI UICTOYHUKA TOKA,
MIPOBEJCHUE UCCIIEIOBAHUI
3aBUCUMOCTEHN (U3HUECKUX BEIUYUH U
OTBITOB IO MPOBEPKE MPEITIOKEHHON
TUIIOTE3bI ITPU U3YUYEHUH LIeTIEN
MIOCTOSTHHOTO TOKA.

OrnpeneneHue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEPEeHUM (PU3NYECKUX BETUYHH.
O1nieHKa TpaHull MOTPEUTHOCTEM.
N3ydeHne KOpOTKOTO 3aMbIKaHUS
rajbBaHUYECKOTO JIEMEHTA U

OIICHKA BHYTPEHHETO

conpoTuBiicHus. Pemenne

pacyEeTHBIX 33724 C SIBHO 3aIaHHOU U
HESIBHO 33JIaHHON (PU3NUeCcKoit
MOJIENBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (popMyI1 MOCTOSIHHOTO TOKa. Perienue
KaueCTBEHHBIX 3aJ1ay,
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BJICKTPUYECKOM Lend. MOITHOCTh
UCcTOYHMKA ToKa. KopoTkoe 3ambIkaHue.
KonpneHcartop B 1ienu noCTOSSHHOTO
TOKa.

TexHuueckne yCTpoucTBa U
TEXHOJIOTMYECKHUE MPOLIECCHI:
aMIIEpMETP, BOJIBLTMETP, PEOCTaT,
CUETYMK IJIEKTPUUECKOU SHEPTUU

TpeOyIOIMX NPUMEHEHNUS 3HAaHUN U
3aKOHOB ITOCTOSTHHOT'O TOKa.
OOBbscHEeHnE yCTPOWCTBA U

IIPUHIMIIA ICUCTBUSA aMIIepMeETpa,
BOJIBTMETPA, PEOCTATa, CYETUNKA
ANEKTPUYECKOU YJHEPTUH.
BrlnonHenne yuyeOHbIX 3aJaHUll Ha
aHaJIU3 MIEKTPHUYECKUX MTPOLIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX IOJIOKEHHUI U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOHbI OMa 1115t
y4acTKa LENU U Ui 3aMKHYTOU
AIEKTPUYECKON LIETH, 3aKOH
Jxoyns—Jlenua.

PaboTa B rpynnax npu o0CyxJ1eHUN
BOIIPOCOB MEKITPEAMETHOTO XapakTepa
(Hampumep, o TeMe «DJIEKTPUUECKHE
SIBJICHUS B TIPUPOJIE)
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4.3

TokH B pa3snu4HbIX
cpenax

DIIEKTpUYECKAsI HPOBOJIUMOCTD
Pa3JIMYHBIX BEIIECTB. DIEKTPOHHAS
MPOBOAUMOCTD TBEP/IbIX METAJIOB.
3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB
oT TemnepaTypbl. CBEpXIpOBOJUMOCTb.
DJIEKTPUYECKUAN TOK B BAKyyMe.
CaoiicTBa AIEKTPOHHBIX
MTY4YKOB. [TonynpoBOIHUKHY.
CobcTBeHHas U [pHUMECHas
MPOBOAUMOCTD

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
U UCCIECAOBAHMN 3aBUCUMOCTEH
MEXIy (pU3nIeCKUMH BeTMYNHAMUA
MIPY U3YYEHUH TIPOLIECCOB
MPOTEKAHUS AIEKTPUIECKOTO TOKA B
MeTajuiax, JIEKTPOIUTAX U
MoJaynpoBogHUKax. OmnpeneneHue
A0COJIFOTHBIX M OTHOCHTEJIBHBIX
ITOTPEIIHOCTEN N3MEPEHUN
(hU3NYECKUX BEITUYHH.

88



®enepanpHas padouas nmporpamma | Guszuka. 10—11 knaccel (yriayGneHHbINH YPOBEHD)

noyiynpoBogHukoB. CBoicTBa p-N-

nepexoma. [TomynpOBOJHUKOBBIE

MIPUOOPHI.
DNEKTPUYECKUN TOK B IIEKTPOJIUTAX.
DNEKTPOIIUTHYECKAS TUCCOIUAIIHS.

Onextponn3. 3akoHbl Dapanes s
AJIEKTPOJIN3A.

DIIEKTPUYECKUAN TOK B ras3ax.
CamocToATeNnbHbIN U
HECAMOCTOATENbHBIN pa3psia.
PaznuuHbie TUIIBI CAMOCTOSITEIBLHOTO
pazpsana. Momuus. [Lazma.
TexHuyeckue ycTpoucTsa H
MPAKTUYECKOE MPUMEHECHHUE:
ra3opas3psiIHbIC JIAMIIbI,
AJNIEKTPOHHOIYyY€eBas TpyOKa,
MOJIYITPOBOTHUKOBBIC TTPUOOPHI: TUOI,
TpaH3UCTOP, (HOTOANO, CBETOIUO,
rajibBaHuka, pahUHUPOBAHUE MEH,
BBIIUIABKA AJIFOMUHMUS, DIIEKTPOHHAS
MHKPOCKOTIUSA

OueHka rpaHul HOrPeIIHOCTEN.
Habnronenue anekTponnsa, u3y4eHue u
00BACHEHHE NMPOBOIUMOCTH
3JIEKTPOIUTOB, IKCIIEPUMEHTATILHOE
W3YUYEHUE 3aKOHOB 3JICKTPOIU3a
Qdapanes.

Cusarue
XapaKTepUCTUKU JUOAA.
CpaBHeHUE MPOBOJUMOCTH METAJIOB U
MOJIYTIPOBOJHUKOB.

N3ydenune uckpoBoro paspsiga u
IPOBOJAMMOCTH BO3/yXxa. Pemenue
pacyeTHBIX 3a/]1a4 C IBHO

3aJITaHHOW M HESIBHO 3aJIaHHOU
(bu3UYECKON MOJIETBIO

C UCIOJIb30BaHUEM 3aKOHOMEPHOCTEN
MOCTOSTHHOT'O TOKA B Pa3JIMYHBIX Cpeax.
Penienue kauecTBEHHBIX 3a/1a4,
TPeOYIOMUX TPUMEHEHUS
3aKOHOMEPHOCTEHN MOCTOSIHHOTO TOKa B
pa3IMYHbBIX Cpeaax.

OObsicHEHUE yCTPOICTBA M MPUHIIUIIA
JNEUCTBHUS ra3opa3psaHbIX JIaMIl,
ANEKTPOHHO-TY4YEBOM TPYOKH,
MOJTyTIPOBOTHUKOBBIX IPUOOPOB: 1HOAA,

BOJIBT-AMIIEPHOU
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TpaH3UCTOPa, (POTOIMO/IA, CBETOIUO/IA.
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OOBbscHEHUE CYTH TPOIECCOB:
rajibBaHUKH, papUHUPOBAHUS MENIH,
BBIIJIABKU QJIFOMUHUS, SJIEKTPOHHON
MUKPOCKOTIHU

Hroro no pazneny 51

Pa3nen S. @usnyecKrui MPaAKTUKYM

5.1 | ®uznyeckuii 16 Cnioco6bl u3mMepenus Gu3nIecKux [IpoBeneHNE KOCBEHHBIX U3MEPEHUH,
MIPAKTUKYM BEJINYVH C HUCIIOJIb30BaHUEM HCCIIEIOBAHUM 3aBUCUMOCTEN
aHAJIOTOBBIX U LIU(PPOBBIX ($u3NYECKUX BEJIINYMH, IPOBEPKA
MU3MEPUTEILHBIX IPUOOPOB U MPEIIOKEHHBIX TUIIOTE3 (BBIOOD M3
KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM. paboT, OMMCAHHBIX B TEMATHYECKHUX
AOCOIOTHBIE U OTHOCUTEIILHBIE paznenax «Y4eHUYecKui
HNOTPEIIHOCTY U3MEPEHUN (PU3NYECKUX | DKCIIEPUMEHT, JT1a0OpaTOpHbIE
BennurH. OLIeHKa rpaHull paboThI, MPAKTHKYM)
MOTPEIIHOCTEN
Hroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170
YACOB 110 ITPOT'PAMME
11 KJIACC
HaumenoBanue
Ne KommuecTtBo OcHOBHBIE BUBI A€ATEIHLHOCTH

pa3IeyIoB U TEM

n/n 4acoB

y4eOHOTO TIpeIMeTa

[IporpammHoOe coziepxaHue

0o0yJaronmxcs
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Paznen 1. DaekTpoauHamMuka

11

MarsuTHOE 110J1€

14

BzanmopencTBre MoCTOSTHHBIX
MarHMuTOB U MPOBOJHUKOB C TOKOM.
MarunuTtHoe noJie. BEekTop MarHuTHOM
UHAYKIWH. [[ppHIMD cyneprno3uium
MAarHUTHBIX TOJIEU. JIMHUY MarHUTHOU
VHIYKIIUH.

MarsuTHo€ 1oJie TPOBOJIHUKA C
TOKOM (TIPSIMOTO TIPOBOJTHHKA,
KaTyIIKd ¥ KPyroBoro BUTKa). ONbIT
Opcrena. Cuna Amnepa, ee
HaIpaBJICHUE U MOIYJIb.

Cuna Jlopenua, ee HanpaBJICHUE U
MOJyJb. JIBU2KEHNE 3apsKEHHOU
YaCTUIbI B OJHOPOJHOM

MarHuTHOM IoJjie. PaboTa cuiibl
Jlopeniia.

MarunutHoe ToJIe B
BemecTse. GeppoOMarHeTKH,

napa- Y JAaAMarHeTHKH.
Texanuueckue YCTPOMCTBA

TEXHOJOTNYCCKHEC IMPOUCCChI:
IMPUMCHCHUC ITOCTOSAHHBIX MAaIrHUTOB,

[IpoBeneHne KOCBEHHBIX U3MEPEHUMN
CUJIBI AMIIepa, IPOBEICHUE
VICCIICIOBAHUS 3aBUCUMOCTEN MEKTY
(bU3MYEeCKUMU BETUIMHAMH U OTBITOB
10 TIPOBEPKE MPETIOKEHHOU
TUIIOTE3bI TIPU U3YUYEHUHU JICUCTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM, B3aUMOJICMICTBUS MMPOBOTHUKA
C MarHUTHBIM noJieM. OnipeniesieHue
a0COJIFOTHBIX M OTHOCHTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUM
dbuznyecknx BenuunH. O1leHKa TPaHuIl
norpemHocten. MccnemoBanue
MarHUTHOTO ITOJISI MOCTOSHHBIX
MarHuToB, CBOMCTB (heppOMarHeTHKOB.
Onpenenenue YCJIOBUI
MIPUMEHUMOCTH MOJICJIM OJTHOPOJHOIO
MarHUTHOT'O ITOJIS.

Onpenenenve HampaBJICHUST WHAYKIHAH
MarHUTHOTO MOJISI TPOBOAHUKA C TOKOM,
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3JIEKTPOMArHUTOB, TecTep-
MYJIBTUMETP, AJEKTPOJBUTATEND
Skobu, yCKOpUTENU BJIEMEHTAPHBIX

YACTHUII

cuibl Amriepa u cuiel JIopeHua.
N3yuyeHnne kKapTUHBI JIMHAW WHIYKITAN
MAarHUTHOTO MOJIS [TI0JIOCOBOIO H
IOJIKOBOOOPA3HOTO TTOCTOSTHHBIX
MarHuTOB, JIJTAHHOTO TPSIMOTO
MIPOBOJTHUKA, 3aMKHYTOTO KOJIBIICBOTO
MIPOBOJTHUKA, KATYIITKH C TOKOM.
OO0bsicHEeHUE B3aUMOJCHCTBUS ABYX
IIPOBOJTHUKOB C TOKOM, JICHCTBUS

CHJIbI HopeHua Ha MOHBI 3JICKTPOJIHUTA.

HaGntonenue aBuxeHus myuka
AJIEKTPOHOB B MATHUTHOM IIOJIE.
N3ydeHne npuHUIUIIA JEHCTBUS
AJIEKTPOU3MEPUTEILHOTO MPUbopa
MarHUTOJIEKTPUYECKOU CUCTEMBI.
Pemienue pacueTHbIX 3a/1a4 € IBHO
3aJITaHHOM W HESABHO 3aJIaHHOU
(bU3UUECKON MOJETBIO C
VICIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
u hopmyi o Teme «KMarHuTHoe
oJIe».

Pemenne kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUI 110
TeMe « MarHuTHOE MOJIE.
OObsicHEHUE YCTPOUCTBA U MIPUHIIUIIA
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NEUCTBUSA JJEKTPOMArHuTOB,
TECTEPaMyJIbTUMETPA,
3JIEKTPOJABUTATEIIA
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AxoOu, yckopuTesnei 31eMeHTapHbIX
YacTHII.

OOBbsicHEHHE IIPUMCHCHUS IMOCTOSAHHBIX
MardimuToOB
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1.2

BJ'IGKTpOMaFHI/ITHa}I
HHIAYKOWA

13

SIBNeHHE 3JIEKTPOMArHUTHOW UHAYKIUU.
[ToTok BEKTOpa MarHUTHOW MHIYKIIVH.
OJIC nayKUMKU. 3aKOH
ANEKTPOMAarHuTHOM MHIYyKIUU Papajes.
Buxpesoe anektpuueckoe mose. Toku
dyxo.

OJIC nHAYKIMY B POBOIHUKE,
JBIKYIIEMCS] B OJTHOPOJHOM
MarHUuTHOM MOJIE.

[Ipasuo Jlenua.

NunyktuBHOCTH. KaTtymika
WHIYKTUBHOCTH B LIETIN OCTOSIHHOTO
Toka. fBnenune camounaykuuu. 3/C
CaMOUH]TYKIINH.

DHeprusi MarHUTHOTO TOJIS1 KaTYIIKU C
TOKOM.

DJIEKTPOMarHuTHOE oJje.
TexHuuyeckue ycTpoucTBa U
TE€XHOJIOTUYECKHE MPOIECCHI:
WHYKIIMOHHAS neyb, COJICHOU,
3allluTa OT DJJEKTPU3alUUA TeJl TMpH
JBW)KCHUU B MarHUTHOM I10Jie 3eMJIH

[IpoBeneHue uccnenoBaHus
3aBUCUMOCTEH (PM3NUECKUX BEITUIUH H
OTBITOB TIO MPOBEPKE MPEATI0KEHHON
TUIOTE3bI IPU U3YYCHHUH SIBJICHUS
AIEKTPOMATHUTHON UHIYKIIUH.
Ornpenenenye HHIYKIUA BUXPEBOTO
MarHUTHOTO TOJISI.

Onpenenenve aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MTOTPEITHOCTEH

U3MEpeHU PU3NIECKUX
BEJIMYMH.

Onenka rpaHull NOTPEIHOCTEN.
DKCIEepUMEHTAIBHOE U3YYCHHUE TIPaBHIIa
Jlenna.

UccnenoBanue siBneHus
caMOUHIyKIMH, 3aBucumoctu D1C
CaMOMHAYKITUH OT CKOPOCTH
W3MEHEHHS CHJIBI TOKa B IICTIH.
N3yuenue najeHnss MaraiuTa B
AITIOMUHUEBOMN (MEHOM) TpyOe.
Coopka moenu
JIEKTPOMATrHUTHOTO TEHEPATOPA.

Pemenne pacyeTHBIX 3amad  C  SIBHO
3aJITaHHOU U HESIBHO 3aJJaHHOU
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b)

(bu3NIECKO MOCTIBIO C
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmy o TeMe «IIEKTPOMarHuTHas
UHIYKIUS.

Perienre kauecTBEHHBIX 3a]1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUHA 10
TeMe «IJIEKTPOMarHUTHAs

WHIYKITASD).

OObsicHEeHNE OCHOBHBIX MPUHIIUIIOB
JIEUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHUECKUX TMPOIECCOB, TAKUX
KaK: MHIyKIIMOHHAS [1€4Yb, COJICHOMI,
3aIuTa OT DJIEKTPU3AIUH TeNl TPU
JBI)KEHUY B MATHUTHOM TI0JI€ 3€MJIH.
Pabota B rpynmnax mpu o0Cyx1eHUN
BOIPOCOB MEXIIPEIMETHOIO XapaKTepa
(Hanmpumep, Mo TeMe
«DNEKTPOMArHUTHBIC SIBIICHUS B
IPUPOJIC»)

Hroro no paszneny

27

Pa3nen 2. KoJsie0aHus 1 BOJIHBI
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2.1

Mexanuueckue
KoJIe0aHus

10

KonebarensHas cucrema.

CBoOoHbBIE KOJIEOaHHS.

["apmonnueckue KoJie0aHusl.
Kunematndyeckoe © JIHHAMHYECKOE
OMHCaHUE. DHEPreTuIecKoe
OTHCaHue

[IpoBeaeHre KOCBEHHBIX U3MEPEHHUIA,
VICCIICIOBAHUS 3aBUCUMOCTEN MEKTY
(bU3UYECKUMU BEJIMYNHAMH U OTIBITOB
10 TIPOBEPKE MPETIOKEHHON TUIIOTE3BI
IPY U3yYCHUH KOJICOAaHUH HUTSHOTO
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(3aKOH COXpaHEHUS] MEXaHUYECKOU
sHepruM). BeiBoa quHamMuueckoro
ONHCaHUsl TAPMOHMUYECKUX KOJIeOaHU!
U3 UX SHEPreTU4EeCKOro u
KMHEMAaTH4YECKOrO OMMCAHUS.
Awmmuntyzaa u ¢asa konedbanuid. CBsi3b
aMIUTATYBI KOJIEOAHUI UCXOTHOU
BEJIMUYMHBI C aMIUIUTYAaMU KoJeOaHu!
ee ckopocTu 1 yckopenus. [lepuon n
yacTtoTa Kojiebanuil. [leproa manbix
CcBOOO/IHBIX KOJeOaHUM
MaTEeMaTU4YeCcKoro MasaTHuka. Ilepron
CBOOOJHBIX KOJICOaHUI MPYKMHHOTO
MasITHHKA.

[ToHsiTHE O 3aTyXalOMKX KOJIEOAHUAX.
Boinyxnennble koiebanus. Pezonanc.
Pe3onancHas xpuBas. Biusaaue
3aTyXaHHMs Ha BUJl PE30HAHCHOW KPUBOM.
ABTOKONICOaHUS.

TexHuyeckue ycTpoucTBa u
TE€XHOJIOTUYECKHE MPOLIECCHI:
METPOHOM, YaChl, KAYEJIH, My3bIKAJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

U TIPY>KMHHOTO MasiTHUKOB,
BBIHY’KJICHHBIX U 3aTyXaroIINX
MEXaHHYCCKUX KOJICOaHUM.
Ornpenenenre aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEITHOCTEH
U3MEpEeHHH (PU3nIecKux

BCIIMYHH.

Onenka rpaHull NOTPEIHOCTEN.
HaGmronenne He3aBUCUMOCTH
nepuoja MajbiX KojieOaHU rpys3a Ha
HUTH OT aMILIUTY/IBI.
DKcIlepUMeHTaIbHas MPOBEpPKa 3aKOHA
COXpaHEHUS YHEPTUHU TIPH KOJIEOAHUSIX
rpy3a Ha IpYy>KHHE.

HaGmronenue pe3oHanca.
Onpenenenve yciaoBui
IIPUMEHHMOCTH MOJICIIH
MAaTEeMaTHYECKOTr0 MasiTHUKA H
UJICATHHOTO MPYKMHHOTO MASITHHUKA.
Pemenre pacdeTHBIX 3a/1a4 ¢ IBHO
3aJJaHHOM U HESBHO 3aJIaHHOM
(bu3UYECKON MOJICTBIO C
WCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 hopMyII o TeMe «MeXaHHnIeCKHe
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KOJICOAHUS.

Pemenne kauecTBEHHBIX 3a/a4,
TPeOYIOIMX NPUMEHEHUS 3HAHUH 110
TeMe «MexaHnuecKre KoJIeOaHus».
OObsicHEeHUE YyCTPOICTBA U MPUHIIUTIA
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NEUCTBUSA METPOHOMa, 4acoB,
Ka4eleu, MY3bIKaJIbHBIX
UHCTPYMEHTOB, ceiicMorpada.
Hcnonb3oBanne IT-texnomormui  mpu
pabote C JOTIOTHUTEIIBHBIMU
UCTOYHUKAMU HMH(OpMaMK MO TEME,
UX KPUTHYECKHMUA aHajdu3 MW OLICHKA
JIOCTOBEPHOCTH
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2.2

DJIEKTPOMarHUTHBIC
KOJIcOaHus

15

Koneb6arenbubiit kKoHTYp. CBOOOAHBIE
ANIEKTPOMATrHUTHBIE KOJIeOaHUs B
UcaIbHOM KOJieOaTeIbHOM KOHTYpE.
®opmyna TomcoHa. CBsI3b aMILTATYbI
3apsiia KOHAEHCAaTopa ¢ aMILIUTYA0U
CWJIBI TOKA B KOJIEOATEIbHOM KOHTYPE.
3aKOH COXpAaHEHUS SHEPTUU B
UJeaTbHOM KOJIEOATEIIbHOM KOHTYDE.
3aTyXaroume EKTPOMArHUTHHIE
KoJieOaHusi. BeIHyX/1€HHBIC
AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.
[Tepemennsiit TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JNECUCTBYIOIIEE 3HAUYECHHUE CUJIbI TOKA U
HaIpPSDKEHUS TIPU pa3indHon Gpopme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT
BPEMECHH.

CunycoualIbHbINA IEPEMEHHBIN TOK.
Pe3ucrop, KoHAEHCATOP U KaTylIKa

[IpoBeneHne KOCBEHHBIX U3MEPEHUI U
UCCIIEJOBaHUSI 3aBUCUMOCTEMN
bu3nYECKUX BETUYHMH MIPU U3YyUCHUH
AJIEKTPOMArHUTHBIX KOJI€OaHU U
LEeNel MepeMEHHOr0 TOKa.
Onpenenenue abCOMIOTHBIX U
OTHOCUTEJBHBIX MOTPEITHOCTEN
U3MEpPEeHUN (PU3NYECKUX

BEJIMYMH.

Onenka rpaHull NOTPEITHOCTEN.
N3yueHune ycTpoicTBa U IpUHIMIA
nercTBUs TpaHchopmaropa.
HabnroneHue 351eKTpoOMarHiTHOTO
pe3oHaHca.

N3ydenne ocumiuiorpaMmm
3JIEKTPOMArHUTHBIX KOJICOAHUH.
Pemrenne pacdeTHbIX 3a1a4 ¢ IBHO
3aJJaHHOW U HESBHO 33a/1aHHOU
(bu3UYECKON MOJIETBIO

C UCIIOJBb30BAaHHUECM OCHOBHBIX 3aKOHOB
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WHJIYKTUBHOCTHU B LIETTN
CHHYCOMIAJILHOTO MIEPEMEHHOTO
Toka. Pe3onanc TokoB. Pe3oHaHC
HAPSDKCHUM.

WneanbHblil TpanchopmaTop.
[IpousBoacTBo, nepenaya u
MOTPEOIEHUE HIIEKTPUUECKON
SHEPIrUU. DKOJOTHYECKHE PUCKU IIPU
IIPOU3BOJICTBE HJIEKTPOIHEPTUU.
Kynprypa ucrons3oBanus
3JIEKTPOIHEPTUU B OBCEIHEBHOM
KU3ZHU.

TexHuueckue ycTpoucTBa U
TEXHOJIOTUYECKUE TIPOLIECCHI:
JJIEKTPUYECKUI 3BOHOK, TEHEPATOP
NIEPEMEHHOTO TOKA, JINHUHU
aJIeKTponepeaad

1 HOpMYII IO TeMe
«INEeKTPOMATrHUTHBIE KOJICOAHUSD.
Perienre kauecTBEHHBIX 3aj1a4,
TpeOyIOMMX NPUMEHEHHUS 3HaHUN 110
TeMe «JEKTPOMarHUTHbIE
KOJICOAHUS.

CpaBHEHHE MEXAHUYECKUX U
AJIEKTPOMArHUTHBIX KOJICOAHUIA.
OObsicHEHUE YCTPOICTBA U MPUHIIUIIA
NEUCTBUS IIEKTPUUECKOTO 3BOHKA,
reHepaTopa NepeMeHHOI0 TOKa,
JIMHUM DJIEKTpOIepeaay.
Onpenenenne YCIIOBUI
NPUMEHUMOCTH MOJENN HJICAIBHOTO
K0J1€0aTeIbHOTO KOHTYpA.

AHanu3 1 oIleHKa MOCJICICTBUU
WCITIOJIb30BAHUS PA3IMYHBIX CIIOCOOOB
MPOU3BOJICTBA JICKTPOIHEPTUU C
MMO3UIINH YKOJIOTHYECKOU
0e30macHOCTH; MPEACTABICHUN O
palMOHAJILHOM MPUPOIOTIOIB30BaHUU
(B mporiecce moArOTOBKH COOOIICHHH,
BBITIOJTHEHUN TPYTIOBBIX MMPOEKTOB)
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2.3

Mexanunyeckue u
AJIEKTPOMArHUTHBIC
BOJTHBI

10

MexaHnuecKre BOJIHBI, YCIOBUS UX
pacnpoctpanenus. [lonepeunsie u
MPOJ10JIbHBIE BOIHBL. [lepuon,
CKOPOCTb pacpOCTpaHEHUs U
JUTMHA

Hab6mronenue oOpazoBanus u
pacripoCTpaHeHUs TOMEPEUHBIX
Y TIPOJIOJIBHBIX BOJTH, OTPAKCHUS
Y TIPEIIOMJICHHSI,
uHTepepeHIun
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BOJIHBI. CBOMCTBA MEXaHHYECKUX BOJIH:
OTpaKeHHE, IPEIOMIICHUE,

uHTeppepeHIus U nudpaknus. 3BYK.
CkopocTs 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. TeMOp 3ByKa.

[llymoBOe€ 3arpsi3HEHHE

OKPYKarOIIEH CPEIbI.
DJIEKTPOMATrHUTHBIE BOJIHBL. Y CJIOBUSA
U3IIyYEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opueHTalus BEKTOpOB

B”, E”, U B 3JIEKTPOMAardUTHOM BOJIHE.
CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH:
OTpaXKECHUE, MPEIIOMJIICHHUE,
noJsisipu3anus, tHTephepeHuus u

U pakuus.

[IIxana 31eKTpOMarHuTHBIX BOJIH.
[IprMeHeHue 3eKTPOMAarHUTHBIX BOJIH

B TEXHHUKE U OBITY.

[IprHUMIIBI PAIUOCBS3U U TEJICBUICHUS.
Panuomnokamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpyXaruieu cpenbl. TeXHUYeCcKue
YCTPOMCTBA M IIPAKTUYECKOE
IIPUMEHEHHE: MY3bIKAJIbHBIE

U TUPAKITAA MEXaHUIECKUX BOJIH,
aKyCTHYECKOI'O PE30HAHCAa, CBA3U
TPOMKOCTH 3BYKa U BBICOTHI TOHA C
aAMIUTUTYI0M ¥ 9acTOTON KoJIeOaHMM.
N3ydenue CBOWCTB yJIbTpa3ByKa U €r0
MIPUMEHECHMUSI.

HccnenoBanue cBOKCTB
3JIEKTPOMArHUTHBIX BOJIH:
OTpa)XCHUE, IIPEITOMIICHHUE,
noJsisipu3anus, 1M paKius,
unTeppeperus. OOHapyKeHue
uH(paKpacHOTO U
yIbTPahuOIECTOBOTO U3ITYUEHUM.
CpaBHEHUE MEXAHUYECKUX U
ANIEKTPOMArHUTHBIX BOJIH.
Onpenenenue ycnoBuit
MPUMEHUMOCTH MOJIETN
rapMOHHMYECKOU BOJIHBI. Penienue
KaueCTBEHHBIX 3aJ1a4, TPEOYIOIINX
MIPUMEHEHUS 3HAHUM 10 TEME
«MexaHnyeckue u
3JIEKTPOMArHUTHBIE BOJHBI».
N3yuyeHnne napaMeTpoB 3ByKOBOU
BOJIHBI.
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UHCTPYMEHTHI, pajap, N3yuenue pacnpocTpaHeHUs 3BYKOBBIX
paguONPUEMHHUK, TEIEBU30D, BOJIH B 3aMKHYTOM MPOCTPAHCTBE.
anTeHHa, Tesnedon, CBY-neus, OObsicHEeHUE yCTPOICTBA M MPUHIIUIIA

JEHCTBUS MY3bIKaTbHBIX HHCTPYMEHTOB,
panapa, paauonprueMHIKa, TEIeBH30Pa,
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YIbTpPAa3BYKOBaA TUAHOCTHUKA B
TCXHUKC U MCANITUHEC

aHTeHHbI, Tenedona, CBU-nieun.
OOBsicHEHHUE YIBTPa3BYKOBOM
JIMarHOCTHUKHU B TEXHHUKE U

meauimae. Mcnons3oBanue IT-
TEXHOJIOTUH TIpu padboTe ¢
JIOTIOJTHUTEIIFHBIMUA UCTOYHUKAMH
nHpopMaIuu 1o TemMe, ux
KPUTHUYECKU aHaJIU3 U OIICHKA
JIOCTOBEPHOCTH.

AHanu3 U oIeHKa IOC/ISICTBUI
IIYMOBOTO U 3JIEKTPOMArHUTHOIO
3arpsi3HEHUS OKPY KaloIIel cpelibl ¢
MO3UILIMM AKOJIOTHUECKOM
0e30MacHOCTH; MPEACTABICHUN O
palMOHAILHOM MPUPOIOTOJIb30BAHUHT
(B poiiecce MOArOTOBKU COOOIIECHUH,
BBITIOJIHCHUHY TPYHIIOBBIX ITPOEKTOB)
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2.4

Onrtuka

25

[IpssmonuueitHOE pacrpocTpaHeHue
CBETa B OJIHOPOAHOM cpene. Jlyu cBera.

To4euyHbIN UCTOYHHK CBETA.
OtpaxkeHue CBETA. 3aKOHBI
OTPAKECHUS CBETA. [Toctpoenne
M300paKEHU B IUIOCKOM 3€pKaje.
Cdepuueckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI
npeaoMiIeHus cBeTa. AOCOIOTHBIM
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTENBHBIN [TOKA3aTEIb

HaOironenne onTUYecKuX sIBICHUH,
MPOBEJICHUE KOCBEHHBIX U3MEPEHUH,
MCCIIEIOBAHUS 3aBUCUMOCTEN
(bu3MYEeCKUX BEJIMYUH U OIBITOB T10
MIPOBEPKE MPEIIOKECHHON TUIIOTE3BI
IIPU U3YUYEHUH SIBJICHUU MTPETOMIICHUS
CBETa HA IPaHMUIIE pa3ziesa AByX Cpel,
pEJIOMJICHUS CBETa B cOOMparoie u
paccenBaroIeil TMH3aX, BOJTHOBBIX
CBOWCTB CBETA.

Halnronenue nojiHoro BHyTPEHHETO
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npenomiieHus. [IoCTOSIHCTBO 4acTOThI
CBETAa U COOTHOUIEHWE JUIMH BOJIH NPH
[IEpEX0/i€ MOHOXPOMATUYECKOTO

CBETA Uepe3 IPaHully paszeiia IByX
ONTHUYECKHUX CPEL.

Xon nyuen B npusMe. Jlucriepens cBera.
CnoxHbIi cocTaB Oenoro ceta. I{Ber.
[Tonnoe BHYTPEHHEE
orpaxenue. [IpenenbHbI yromu
IIOJIHOTO BHYTPEHHETO
OTPAKEHMUS.

Cobuparolye 1 pacceuBaroINe JIUH3BL.
Tonkas nmuH3a. DOKYyCHOE PACCTOSIHUE U
ONTHYECKAS] CUJIAa TOHKOM JIMH3BI.
3aBUCUMOCTB (POKYCHOTO PACCTOSIHUS
TOHKOM c(heprUueCcKOil IMH3BI OT €€
F€OMETPUU U OTHOCUTEIIBHOTO
NIOKA3aTes MPEJTOMIICHUS.

dopmMysia TOHKOW JIMH3bI. Y BEJIUYCHUE,
JTaBaeMo€ JIMH30M.

Xon nyya, IpOLIEAIIEro JIMH3Y IO
IIPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOM
onTtu4eckoun ocu. Iloctpoenue
U300paKEHUI TOUYKU U OTpEe3Ka NpsIMOn

OTPKECHUS, U3YUYEHHUE MOJICIIN
CBETOBO/JIA.

[Tonyuenue nzoOpaxeHus B

CHUCTEME M3 IIJIOCKOTO 3epKajia u
JIMH3BI, B CUCTEME U3 JIBYX JIMH3.
KoncTpynupoBaHnue TenecKOMUIECKUuX
CHCTEM.

N3yyenune nonsipusaiyu CBETa,
OTPaX€HHOTO OT TOBEPXHOCTH
JADJICKTPUKA, U3yUYCHUE
UHTEep(EPEHIINU JIA3€PHOTO U3ITYUCHHUS
Ha JIBYX IIEJISX.

[TonydyeHnue criekTpa U3 IydyeHUs
CBETOAMOAA ITPH TTOMOILU
TUu(GPAKIIMOHHON PEIIETKH.

Pemenue pacdyeTHbIX 3a/1a4 C SIBHO
3aJITaHHOW W HESIBHO 3aJIaHHOU
(bU3UIECKON MOJICTIBIO

C HUCTOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (popMyI1 Mo Teme
«OnTukay. Pemenne kaueCTBEHHBIX
3a/1a4, TpeOyONIMX MPUMEHEHHUS
3HaHM 10 TeMe «OnTHKay.
ITocTtpoenue u pacyeT n300paKeHUM,
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B COOMPAIOIINX U PACCEUBAIOIINX CO3/1aBa€MbIX IJIOCKUM 3€PKaJIOM,
JINH3aX U UX CUCTEMAX. TOHKOW JIMH30M.

OnTuaeckue mpudopel. Paspemaromas | OnpeneneHue yclIOBUN IPUMEHUMOCTH
CIOCOOHOCTB. 7183 Kak onTuyeckas
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cucrema.
[Ipenensl npuMeHUMOCTH

FCOMCTpI/I‘-ICCKOﬁ OIITHKH.

Bonnosas ontuka. UaTepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOJIIOACHUS MAKCHUMYMOB
Y1 MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT
JIBYX KOT'€PEHTHBIX HCTOYHUKOB.
[IprmMepsl KITacCUYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.
Hudpakius ceeta. JudpakinuoHHas
peuietka. Y cioBue HaOIOeHUS
IJIABHBIX MAaKCUMYMOB TIPU NaJ€HUU
MOHOXpPOMAaTHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.
[Tonsipuzarus cBeta. TexHuueckue
YCTPOMCTBAa Y TEXHOJIOTUYECKUE
MPOIIECCHI: OUKH, JIyIa, IEPUCKOTI,
doToarnmapat, MUKPOCKOTI,
IIPOEKIMOHHBIN anmnapar,
MPOCBETIIEHNE ONTHUKH, BOJIOKOHHAS
ONTHKA, TUPPAKITUOHHAS PEIIETKA

MOJENIN TOHKOM JIMH3bI; TPAHUI]
IPUMEHUMOCTH I€OMETPHUECKON
ONTHKHU.

OObsicHeHne 0COOEHHOCTEN MPOTEKAHUS
ONTUYECKUX SBJICHUI: UHTEP(DEPECHIINH,
TUGPaKIUK, TUCTIEPCUH, TIOTHOTO
BHYTPEHHETO OTPAKEHHUS.

OObsicHeHue yCTpOHCTBA u
NPUHINTIA JCUCTBUS OYKOB, JIIYIIHI,
MepUCKoIa, dboToanmnapara,
MHUKPOCKOIIA, IIPOSKIIMOHHOTO
armmapara,

JU(PaKIIMOHHON PEleTKH, BOJOKOHHOU
OITHKH.

OO0bsicHEHUE TTPOCBETIICHUS ONTHUKH.
Pabota B rpynmnax npu o0Cyk/1eHUN
BOIIPOCOB MEXKITPEAMETHOTO XapaKkTepa
(manpumep, o teme «CBETOBBIE
SIBJICHUS B TIPUPOJIEY)

Hroro no paszneny

60
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Pa3znen 3. OcHOBBI cielIHAJILHOM TeOPHHU OTHOCUTENIbLHOCTH (najiee - CTO)

3.1

OCHOBBI
CIEHUAIBHONU TEOPUU
OTHOCUTEJIBHOCTH

5

I'paHnLIBI IPUMEHUMOCTH KJIACCHYECKON
MexaHuku. [locTynarsl cienuanbHON
TEOPHUH OTHOCHUTEIIBHOCTH.

IIpoBeneHre KOCBEHHBIX H3MEPEHUI
VMITYJIbCA 151 JSHEPIUU
PEIATUBUCTCKUX 4aCTULL (mo

dororpadusiMm TpeKoB

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepBai. [IpeobpazoBanus JlopeHiia.
Y cnoBre NPUYMHHOCTH.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3aMeJIeHue BpPEMEHHU U COKpaIEHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATHBUCTCKOMN
YaCTHUIIBI.

CBs13b Macchbl ¢ SHEPTHEN U UMITYJILCOM
PEISATUBUCTCKOM YaCTHUIIBI.

DHeprus MmoKosl.

TexHnueckue ycTpoucTBa U
TEXHOJIOTUYECKHUE TIPOLIECCHI:
CITyTHUKOBBIC TIPUEMHHKHU, YCKOPUTEIH
3apsKEHHBIX YaCTHII

3apsHKEHHBIX YaCTHUI] B MArHUTHOM
noJje).

AHanu3 1 onucanue GU3NIECKUX
SIBJICHUU C UCII0JIb30BaHUEM
IIOCTYJIATOB CIELUAIBHON TEOPUHN
OoTHOCUTENBbHOCTU. OOBsACHEHNE
IIPUHLIAIA IEVCTBUS CITyTHUKOBBIX
IIPUEMHHKOB, YCKOPUTEIEN
3apsKEHHBIX YaCTHIL

Hroro no paszneny

Paznen 4. KBantoBasi pusuka
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4.1

KopnyckynsspHOBOJIHOBOM
yanu3m

15

PaBHOBECHOE TEIIIOBOE H3JIYYCHHUC

(u3mydeHue abCOJIFOTHO YEPHOTO TEJIa).

3akoH cMmemieHust Buna. 'nmoresa
II;manka o xBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dorordpdext. Onbitel A.I'. Ctonerosa.

3akoHbl poroaddekra. YpaBHeHue
Oiinimreina st pororddexra.
«KpacHas rpanuia» porosddekra.
JlaBneHue cBera (B Y4aCTHOCTH,

[IpoBeaeHne KOCBEHHBIX
U3MEpPEHUM, UCCIICTOBAHMS
3aBUCUMOCTEHN MEXTY (HU3UICCKUMU
BEJIMYMHAMU TPU U3YUCHUU
aBrieHus potordekra.
Omnpenenenre aOCOMOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
u3MepeHu PU3NUECKUX BEITUYUH.
OueHka rpaHull NOTPEIIHOCTEN.
Pemienue pacueTHbIX 3a/1a4 € SBHO
3aJaHHON M HEIBHO 3aJaHHOU
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JIaBJICHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIOIIYIO0 U aOCOIOTHO
OTPAXKAIOIILYIO IOBEPXHOCTB).

Omnsrtel I1.H. JIebenesa.

BoanoBrle cBoiicTBa yacTui. BoaHsl
ne bpows. JlnuHaa BosHbI 1€ bpoinis u
pa3Mepsl 001aCTH JTOKATU3AIMT
JBIKYIIEHCS YaCTUIIBI.

KopnyckynsspHO-BOIHOBOM TyaJIu3M.

Judpakuus 37eKTPOHOB HA KpHUCTAJIax.

Crenuduka u3mMepeHuit B MUKPOMUPE.
CooTHoONIEHUS HEOTIPEAETIEHHOCTEN
I'efizenbepra.

TexHuyeckue ycTpoiucTsa H
TE€XHOJIOTUYECKHE MPOIECCHI:
CHEKTPOMETP, (HOTOIIEMEHT,
(OTOIATYMK, TYHHEIbHBIN
MHUKPOCKOII, COJIHeUHas barapes,
CBETOAMO]

buznyecKoil MOACIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u ¢popmy no teMe «KBaHTOBbBIE
SIBJICHUSD.

Pemienune kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUHA 10
TeMme «KBaHTOBBIC SIBJICHUS.
Onpenenenue ycnoBuit
MPUMEHUMOCTH KBaHTOBON MOJIEIIH
cBeTa. AHaIM3 KBAHTOBBIX IIPOLIECCOB
C UCIIOJIb30BaHUEM YPABHEHUS
DiinireriHa st pororddexra,
MIPUHIIUIIA COOTHOLICHUH
HeonpeneneHHoctH ['eiizenOepra.
OO0bsicHEHUE TPUHIIUIIA ICUCTBUS
CHEKTpOMETPA, (POTOIIEMEHTA,
dboTomaTUNKA, TYHHETEHOTO
MHUKPOCKOIIa, COJTHEUHOI OaTapeu,
CBETOAMOJA.

Hcnonb3oBaHue IT-TexHomOrNM
npu paboTe C JTOMOJHUTEIHLHBIMU
UCTOYHUKAMU  WH(popManuu 1o
TEME, WX KPUTUYECKWW aHalIu3 Hu
OIIEHKa JOCTOBEPHOCTH
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4.2

dusuka aroma

OnbITHI 1o UCCIICIOBAaHHIO
cTpoeHuss artoma. IlnaHerapHas
Mozenb aroma Pesepdopaa.

Onpenenenre JUIMHBI BOJIHBI Ja3€PHOTO
V3JTYyYCHMUSL.

Ha6JIIO,IIeHI/I€ JIMHEHYAThIX CIICKTPOB.

[Tocrynater bopa. W3nyuenue "
norjouieHre (HOTOHOB TMPHU IEPEXOJe
aToMa C OJIHOTO YpOBHS SHEPrUM Ha
JPYTOM.

Bunge! criektpoB. CriekTp ypOBHEM
3HEPrUM aTOMa BOJOPOAA.
CnoHTaHHOE U BBIHYXKJICHHOE
n3ny4yeHue csera. Jlasep.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
CIIEKTPAJIbHBIN aHAJIU3

(CTIEKTPOCKOIT), Jia3ep, KBAHTOBBIM
KOMITBIOTEP

HccnenoBanue criekTpa pa3pexeHHOr0o
aTOMapHOTO BOJOPOJA U U3MEPEHUE
nocTossHHOU Punoepra.

N3ydenue ycTponcTBa U JEUCTBUS
CYETYMKA MOHU3UPYIOLIUX YaCTHII.
Onpenenenre ycaoBU TPUMEHUMOCTH
mojenu atoma Pesepdopra.
OO0bsicHEHUE TPUHIIUIIA ICUCTBUS
CIIEKTPOCKOIA, JIa3epa, KBAHTOBOI'O
KOMIIBIOTEPA.

AHanu3 KBaHTOBBIX MPOIIECCOB Ha
OCHOBE NEPBOTO U BTOPOTO
nocrynaros bopa
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4.3

dusznka aTOMHOTO
anpa u
AJIEMEHTAPHBIX
YaCTHI]

Hyxnonnas monens siapa ['eitzendepra—
NBanenko. 3apsin sapa. MaccoBoe
yucio sapa. M30Tomnsl.
PannoaktuBHOCTH. Anb(ha-pacna.
DNEKTPOHHBIA U MO3UTPOHHBIN
Oerapacnan. ['aMmma-u3iaydeHue.

3aKOH paJuOAKTUBHOIO pacnajia.
PannoakTruBHBIE U30TOMBI B IPUPOJIE.
CBolicTBa HOHU3UPYIOLIETO U3ITYyYECHUS.
BrusHre paguoakTUBHOCTH Ha JKUBBIE
opranusmbl. EctrecTBeHHBINH QoH
n3nyvyeHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B SIpE.

Snepubie cuibl. JledexT maccer spa.

[IpoBenenue nzmepenuin
PagoOaKTUBHOTO (DOHA C
UCII0JIb30BAaHUEM JIO3UMETpA U
UCCIIEIOBaHUE TPEKOB YacTull (1o
rotoBeIM (poTorpadusm). M3yuenue
HOTJIONIEHUs OeTa-4yacTHI

AIFOMUHUEM.

Onpenenenne yclnoBHi NPUMEHUMOCTH
MOJIEJIA ATOMHOTIO S/1pa.

AHaJIN3 U OIIMCAHHUE SIIEPHBIX PEAKIINI
C UCIIOJIb30BaHUEM IIOHATUI MacCOBOE
YUCJIO U 3apsaf Sapa, SJHEPTUs CBA3U
A/1pa, 3aKOHOB COXPAaHEHUS 3apsja,
MacCOBOTO YHCJIA U JHEPTUU B AJIEPHBIX
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SAnepnsle peakuuu. Jlenenue u CUHTE3
anep. SAnepusie peaktopsl. [IpodiieMbl
YIIPABJIIEMOT0 TEPMOSAEPHOTO CUHTE3A.
DKOJIOTHYECKUE ACTIEKTHI Pa3BUTHUSA
AJIEPHOU DHEPTETHUKHU.

Meroasl perucTpal U HCCIEIOBAHMS
AJIEMEHTAPHBIX YACTHUL.

@yHAaMEHTAIIBHBIE B3aNMOICHCTBUS.
bapuoHbI, ME30HBI U JICNITOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-rirooHHas MOJEIb
aJpOHOB.

®usuka 3a npeaenamu CTangapTHOU
Mojenu. TemHast Mmatepusi U TeMHas
JHEPrusl.

EanHcTBO pmznueckoi KapTUHBI MUpA.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI: T03UMETD,
kamepa BusnbcoHa, iiepHbIA PEaKTop,
TEPMOSIACPHBIN PEAKTOP, AaTOMHAS
6om0a, MarHUTHO-PE30HAHCHAS
ToMorpadus

peaKIusaxX, 3aK0OHa PaTHOaKTUBHOTO
pacnana.

OOBsicHEHUE TTPUHITUTIA ICUCTBUS
NO3UMETPA, KaMepbl BuibcoHa,
AJICPHOTO PEaKTOpa, TEPMOSIEPHOTO
peakTopa, aTOMHOM OOMOBI,
MarHUTHOPE30HAHCHOUW ToMorpaduu.
AHanu3 U oIleHKa BIUSHUS
PaaIMOaKTUBHOCTY HA KUBBIC
OPTaHU3MBI, a TAK)KE MOCTIEICTBUI
Pa3BUTHUA SIACPHOM SHEPTETUKU C
MMO3UINI DKOJOTHUECKOMN
0€30MacHOCTH; MPEJICTABICHUN O
palMOHAILHOM MPUPOAOTOIB30BaHUN
(B potiecce MOArOTOBKU COOOIIECHUH,
BBITIOJTHEHHUS TPYNIIOBBIX IMTPOSKTOB)

Hroro no paszneny

25

Pa3zges S. DiemMeHTBI ACTPOHOMHUM U ACTPOPUIMKH
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5.1

DNEeMEHTHI
aCTPOHOMHUHU H
acTpopU3UKH

12

OTanel Pa3BUTHA aCTPOHOMUH.
HpI/IKHaI[HOG N MHUPOBO33PCHUYCCKOC
3HAYCHUC AaCTPOHOMMUHU. HpI/IMeHI/IMOCTI)

HaOmronenne  3Be3gHOro  HeOa

HCBOOPYKCHHBIM rima3somM
HCIIOJIb30BAHUECM KOMIIBFOTCPHBIX

C
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3aKOHOB (DU3HKH I OOBSICHCHUS MPUJIOKEHUH JJIsI ONIpEeICTICHUS
IPUPOJIBI KOCMUYECKUX OOBEKTOB. MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha
Metopr aCTPOHOMUYECCKHX KOHKDPETHYIO JIaTy: OCHOBHBIE
uccienoBannii. CoBpeMEHHbIC co3Be3ausa CeBepHOTO MOJyIIapus

ONTUYECKUE TEICCKOIIBI,
PagroTEeNICCKOIIbI, BHCATMOC(EpHAsI
aCTPOHOMUHI.

Bun 3Be3anoro He6a. Co3Be3aus, sspKue

U SIPKUE 3BE3/bI.
Habmronenue B Teneckon JIyHbl, M1aHeT,
TYMAHHOCTEW W 3BE3JHBIX CKOTUICHUM.
VYyacTtue B AMCKYCCUH O POJIU
ACTPOHOMHU B COBPEMEHHOM KapTHHE
MUpa, B IPAKTUYECKOMN EATEIBHOCTH
YeJIOBEKa U TaJIbHEHIIEM

3BE€3/1bl, IJIAHETHI, UX BUIUMOE
IBIOKCHHE.

ConHeuHas cucTeMma.

Connne. CotHeuUHast aKTUBHOCTb.
= oc HaYYHOTCXHHUYCCKOM PA3BUTHUMU.

HOI[FOTOBKa COO6HIGHHﬁ 0 MCTOoAax
IMOJIYUYCHHUA HAYYHBIX ACTPOHOMHNYCCKHUX

Hctounuk sneprum CoJiHIla U 3BE31.
3Be3/1bl, UX OCHOBHBIE XaPaKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBbIN KJIACC —
CBETUMOCTD). 3B€3bI IJIAaBHOU
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb) IS 3BE3/1
[JIaBHOM MOCJIEN0BATEILHOCTH.
Bnytpennee ctpoeHue 3Be3 1.
CoBpeMEHHBIE IPEACTABIEHUS O
MPOUCXOKIAEHUU U 3BoJoIMu CoHia
U 3B€31. DTalbl )KU3HU 3BE3/1.
Muteunslii [TyTe — Hama ["amakTuka.
[Tonoxxenue u aBukenue CoyHIa B
[NamakTrke. TUMNBI TAJTAKTHK.

3HaHWUH, OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMH.

[IprumeHeHrne 0CHOBOIOJIATarOIIUX
ACTPOHOMHUYECKHX MOHATHI, 3aKOHOB H
TEOpUH JJ1sl aHAIN3a U 0OBSICHEHUS
(bU3UYECKUX MPOIECCOB,
MPOUCXOJIAIINX B 3B€3/1aX, B 3BE3IHBIX
CHUCTEMAX, B MEXTaJaKTUUECKOH cpene,
JIBKEHUS HEOECHBIX TEJ, SBOIIOIUN
3Be3] U BcemnenHon
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Pannoranaktuky n kBazapsl. YepHsie
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JBIPHI B A/Ipax TaJIaKTHUK.
Bcenennas. Paciiupenne BeenenHon.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe
U3IIyYEHUE.

Macmrabnas ctpykTypa BeeneHHo.

MeraramakTuka.

Hepetiennslie npo0sieMbl aCTpPOHOMUU

Uroro no pazneny 12

Paznen 6. ®usnvecKkuii MPAKTHKYM

6.1 Pu3NYECKHil 16 Crnioco6bl u3mMepenus GU3nIecKux [IpoBeneHrE KOCBEHHBIX U3MEPEHUN,

MIPAKTUKYM BEJINYVH C UCIIOJIb30BaHUEM VCCIIEOBAaHAN 3aBUCUMOCTEN

aQHAJIOTOBBIX U IU(POBBIX (bu3HUeCcKUX BEIMYUH, MPOBEPKA
U3MEpPUTETBHBIX TPUOOPOB U peI0OAKEHHBIX TUI0TE3 (BBIOOp U3
KOMITBIOTEPHBIX JTATINKOBBIX paboT, ONMCAHHBIX B TEMATUYECKUX
cucteM. AOCOJIIOTHBIE | paszenax «Y4YeHUUYECKUM IKCIIEPUMEHT,
OTHOCHUTENBHBIE IOTPENTHOCTH 1abopaTopHbIe pabOThI, IPAKTUKYM) )
U3MepeHU PU3NUEeCKUX BEIUYUH.
Ouenka rpaHul] NOrPeHOCTEN

Wroro no pazneny 16

Paznen 7. O6001maoniee noBTopeHue
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7.1 CucremMaTuzanus u 15 O000111eHNE U CUCTEMATH3ALAS VYyacTtue B AUCKYCCUH O POJIN (hU3UKU
00o011IeHNE coJiep KaHus pa3aesioB Kypca U aCTPOHOMUHU B Pa3JIMUHBIX chepax
MIPEAMETHOTO «Mexanuka», «MonexkyisipHas pu3nKa U | IeITENbHOCTH YesioBeka. [loaroroska
COJIEpKaHMS U OIbITA TEPMOIUHAMHUKAY, cooO1eHnit 0 MecTe GU3NIECKOn
ACATEIIBHOCTH, «OnexrpoauHamMukay, «Konebanus u KapTHHBI MUpa B pAAY COBPCMCHHBIX
IPUOOPETEHHOTO BOJIHBI», « OCHOBBI CIIEIIMAILHOM IIPEACTaBICHAN
IIPY U3yYCHUH Kypca TEOPUH OTHOCUTEIIBHOCTHY, 0 TpUpOJIE.
¢buszukm 10-11 «KBanTOBas (BU3MKA», «DIEMEHTHI BrimonHenne y4ueOHBIX 3ajaHUM,
KJIaCCOB ACTPOHOMHH 1 aCTPODH3HKHY. JEMOHCTPUPYFIOIITIX OCBOCHHE

PoJtb (PUBHKH 1 ACTPOHOMHH B OCHOBHBIX TOHATHH, (PU3MUECKUX
SKOHOMMYECKOH, TEXHOJOTHUECKOM, BEIIMYMH M 3aKOHOB  Kypca
COLIMAIBHON M 3THYECKOH cepax busmxn
JEATETLHOCTH YEI0BEKa, POJIh K MECTO 10-11 xmaccos
(U3UKH 1 aCTPOHOMHH B COBPEMEHHOM
HAyYHOHN KapTUHE MUPA, 3HAUCHHE
OIMCATEIBHON, CHCTEMATU3UPYIOLIEH,
00BSACHUTENLHOMN U MPOTHOCTUYECKOMN
byHKUMN pU3nYecKoil TeOpuu, pob
bu3ndecKkol Teopur B (POpMHUPOBAHUHT
npeAcTaBiIeHUu 0 GU3NYECKOou
KapTUHE MUpPa, MECTO (PU3UIECKON
KapTUHBI MUPA B OOIIEM pATY
COBPEMCHHBIX €CTECCTBEHHO-HAYYHBIX
MPEICTABJICHUN O MPUPOJIC
Wroro no pazneny 15
Pe3epBHOE Bpems 10
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OBHIEE  KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170
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NEPEYEHD (KOJUD®UKATOP) TIPOBEPSIEMbBIX TPEGOBAHUM K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

N SJIEMEHTOB COIAEPKAHUSA 11O PU3UKE

Jl7is IpoBeeHUsT €IMHOTO TOCYapCTBEHHOTO 3K3aMeHa no (usuke (manee — EI'D
no (usnke) HCmoib3yeTcs IepeueHb (KoaudUKaTop) MpOBEpPSEMBIX TPeOOBaHUM K
pe3ynpTaTaM OCBOCHHSI OCHOBHOW OOpa30BaTENbHOM MPOrpaMMbI CPEAHETO OOIEero
o0pa30BaHMs U SJIEMEHTOB COJIEPKaHUSI.

IIpoBepsiembie Ha EI'D nmo ¢pu3zuke TpedoBaHus K pe3yJIbTATAM OCBOCHUS

OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMBbI CpeIHEro 001Iero 00pa3oBaHusA

Kon [IpoBepsiembie TpeOOBaHUS K MTPEAMETHBIM PE3YJIbTaTaM
IIPOBEPSIEMOTO OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMbl CPEIHETO
TpeOOBaHMUS o01iero o0pa3oBaHus
1 CdopMupoBaHHOCTh YMEHUH pacTio3HaBaTh (YU3UICCKUE SIBIICHUS

(mporiecchl) U OOBACHITH MX HA OCHOBE M3YyUYEHHBIX 3aKOHOB

2 Brnanenne ocHoBomosiararonuMu  (U3UYECKUMHU TOHATHSIMU U
BEJIMYMHAMH, XapaKTEPUIYIOMUMHU (HU3UICCKHIE TPOIIECCHI

ChopMUpOBaHHOCT, YMEHUM TPHUMEHSATH 3aKOHBI KJIACCHYECKOM
MEXaHUKHU,  MOJICKYJSIpHOW  (U3UKK W TEPMOJUHAMUKH,
ANEKTPOAMHAMUKHU, KBAHTOBOW (DU3MKU JIJISl aHAIN3a U O0BSICHEHUS
SABJICHUN MUKpPOMHUPA, MAKPOMHPA U METaMUpa, pa3indaTh yCIOBHS
(rpaHunpl, 00JACTH) TMPUMEHUMOCTH (U3UYECKUX  3aKOHOB,
MOHUMATh BCEOOMMI XapakTtep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTD UCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;
aHANM3UPOBaTh (PU3MYECKHE TIPOLECChl, HCIOJIb3ys] OCHOBHBIC
MOJIOKEHHS], 3aKOHBI U 3aKOHOMEPHOCTHU

4 ChopMHpOBaHHOCTh YMEHHMSI pa3nyaTh YCJIOBHUS MPUMEHHUMOCTU
Mozesnel (pU3nIeCcKuX Tel U IPoLeccoB (SIBJICHUN)
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ChopMHpOBaHHOCTh YMEHHUSI pEIlIaTh PACUETHBIE 3aJaud C SIBHO
3aJaHHOW W HESBHO 3aJaHHOW (U3MUECKOW MOJENbI0: Ha
OCHOBAaHMHM aHaNIM3a YCJIOBHS BbIOMpaTh (U3HUECKUE MOJIEINH,
OTBEYAIOLIMe TPeOOBAHUAM 3a7au, IPUMEHITh (OPMYJIbL, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTyJaThl (U3MUECKHX TEOpUd Tmpu
UCIOJIb30BaHUU MaTEMAaTUYECKUX METOJIOB PELICHU 3aad,

IIpOBOAUTL PpPaCdCTbl HA OCHOBAHHUHM HMCIOIIHUXCA  OAHHBIX,
AHAJIM3UPOBATH PE3YJILTATBI 1 KOPPCKTUPOBATH METOAbI PCIICHUSA C
YUCTOM IIOJYUYCHHBIX PC3YJILTATOB

Pemarps kauecTBEHHbIE 33/1ayd, TPEOYIOLIUE MPUMEHEHUS 3HAHUUN
U3 pa3HbIX pA3AeNoOB IIKOJIBHOIO Kypca (U3HKH, a TaKxke
WHTETPpalyy 3HAaHUU U3 JPYTUX IPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTUYECKYIO LICNIOUKY PACCYKIACHUN C OIOPO
Ha U3YYECHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS

BnageHnne  OCHOBHBIMH ~ METOJAMH  HAyYHOTO  TIO3HAHMS,
UCIIOJIB3yeMBbIMH B (DU3HKE: TPOBOAUTH TMPSMBIE W KOCBECHHBIC
U3MepeHus: PU3NYECKUX BEITUYHMH, BHIOWpAsi ONTUMAIBHBINA CIIOCOO
U3MEpPEHUs] W WCIOJIb3YsSd  HM3BECTHBIE  METOABl  OIEHKHU
MOTPEIIHOCTEN U3MEPEHU, MPOBOJIUTH HCCIIEIOBAHUE
3aBHCHUMOCTEH (U3NYECKUX BEIWYMH C HCIOIH30BAHHEM TMPSMBIX
U3MEPEHHH, OOBSICHATh TOJYYCHHBIE pPE3yJIbTaThl, HCIOJIb3YS
bu3nYecKue TEOpUHU, 3aKOHBI U TIOHATUSA, U JeJaTh BBIBOJBI;
coONoaTh MpaBWiIa 0OE30MacCHOTO TpyAa IMpU  MNPOBEICHUU
WCCJIEIOBAaHUM B paMKax y4eOHOTro SKCIepUMEHTa W y4eOHO-
UCCIIEIOBATENLCKON JESITEIbHOCTH C MCIOJB30BaHUEM IU(POBBIX
MU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYA0BAHUS

ChopMupoBaHHOCTH yMEHHM aHAJM3UPOBaTh U  OIICHUBATH
MOCJIEACTBUS OBITOBOM M  MPOU3BOJCTBEHHOW JICSITEIHLHOCTH
YeJIoBeKa, CBSA3AHHOM ¢ (PU3MUECKUMH IPOIECCaMM, C ITO3HMIUI
HKOJIOTUYECKON O€30MacCHOCTU; MPEICTABICHUN O paIlMOHAIHLHOM
MPUPOAONIONB30BAHUM, a TAaKKEe PasyMHOM MCIIOJb30BAHUU
JOCTH)KCHU HAYKM M TEXHOJIOTUM JJIs JAJbHEUIIEro pPa3BUTHUS
YyeJIOBEYECKOro o0IIecTBa
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9 OBnajneHue pa3IuYHBIMU crocobamu paboThl ¢ HHPOpMAIHUE
(bu3NYECKOro COAEp)KAHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTH; Pa3BUTHE YMEHUN KPUTUYECKOTO
aHaJlM3a 1 OLIEHKH IOCTOBEPHOCTH MOJIydaeMon HHGOpMaIuu

10

CdopMupoBaHHOCTh YMEHHMM NPUMEHSITH OCHOBOIOJATAIONIHE
ACTPOHOMHUYECKHE TOHSATHSA, TEOPUM W 3aKOHBI I aHalu3a M
00BsICHEHHS (PU3NUYECKHUX MTPOIIECCOB, MPOUCXOSIINX HA 3BE3/1aX, B
3BE3JHBIX CHCTEMaxX, B MEKTAIaKTHUECKON Cpele; ABMKCHUS
HEeOECHBIX TEJ, YBOIIOIMY 3Be3]] B Beeennoi
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