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Pabouass mporpamma mo yuyebHomy mnpeamery «®Dusukay (0a30BbI YpOBEHB)
(mpenmMeTHas 061acTh «EcTecTBEHHO-HAYYHbIE MPEAMETHI») BKIIOYACT MOSCHUTEIHHYIO
3aIlUCKY, COJepKaHUe O0YUYEHUs, ITIAaHUPYEMbIe PE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110
¢du3uKe, TEeMaTHUECKOE TUIAHUPOBAHHE.

[losicHutenpHast 3amucka OTpaXkaeT OOINMe LENH M 3aJaydl H3ydeHus (U3HKH,
XapaKTePUCTHKY TMCUXOJIOTUYECKUX MPEANOCHUIOK K €ro M3yYEHHUIO0 O0Yy4arolIMMHUCH,
MECTO B CTPYKType ydueOHOro IjlaHa, a TaKXe IOAXOAbl K OTOOpYy COAep KaHuf,
K OTIPEICIICHUIO TJIAHUPYEMBIX PE3YJIbTATOB.

CopepxaHnve O00y4YeHMsI pacKpbIBa€T COJAEp)KATEIbHbIE JIMHUM, KOTOpBIE
npearaTcs A 00A3aTebHOTO M3YYeHHs B Ka)KJIOM KJIacC€ Ha YPOBHE CPEIHEro
o611ero oopa3oBaHus.

[Inanupyemble pe3yabTaThl OCBOCHHMSI NPOrpaMMbl MO (PU3MKE BKIIOYAIOT
JUYHOCTHBIE, METalpeIMETHbIE pe3yJbTaThl 3a BECh MEpUOJ OOy4YEHHUS Ha YpOBHE
cpemHero obmero oOpa3oBaHUs, a TaKXKe IMPEIMETHBIE JOCTHKEHHs 00ydaroIierocs
3a KaKJblid roJ] 00yueHusl.

IMNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 6a30BOro YpoBHS Ha YPOBHE CPEIHEro 00111ero 00pa3zoBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHHUI U TpeOOBaHMI K pe3yabTaTaM OCBOSHHUS OCHOBHOM
oOpazoBarenbHOM mporpammel, npeactabieHHbix B ®I'OC COO, a Takxke ¢ yu€ToM
denepanbHOl paboyeit mporpaMMbl BOCTUTAHUS U KOHIICTIIIUU MPENoaBaHusl yueOHOTO
npenmera «®Pusnka» B 00pazoBaTelbHBIX opranusanusx Poccuiickoit deneparum,
peann3yroumXx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

CopepxxaHue mporpaMMsl 10 (pU3MKe HANpaBjIeHO HAa (POPMUPOBAHNE €CTECTBEHHO-
Hay4yHOW KapTuHbl mupa oOydarommxcs 10-11 kmaccoB mpu oOyueHun ux (uzmKe
Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IEATEILHOCTHOro mnoaxoxa. IIporpamma
no ¢usuke coorBercTBYeT TpeboBanusiM GI'OC COO k miaaHUPYEeMbIM JIMYHOCTHBIM,
NPEIMETHBIM W METANpeJMETHBIM pe3yibTaTaM OOydYeHHs, a TakKe YUUTHIBACT
HEOOXOJMMOCTh pealu3aldd MEXKIPEAMETHBIX CBsS3ed (U3UKU C €CTeCTBEHHO-
HAyYHBIMU Y4YEOHBIMH TIpeMeTamMHu. B Hell ompenensitoTCss OCHOBHBIE IENIA U3YYCHUS
Gbu3MKK Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHMs, IUJIAHUPYEMbIE pPE3yJIbTaThl
OCBOCHMS Kypca (U3HKHU: JTUYHOCTHBIE, METANpeIMETHbIE, MpeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma o ¢hu3mKe BKIIIOYALT:

IJIAHUPYEMBIE PEe3yNbTaThl OCBOCHMS Kypca (pU3MKK Ha 0a30BOM ypOBHE, B TOM
YHUCJIe PEAMETHBIE PE3YNIbTATHI 10 ToAaM O0y4EHHS;

coziepkanue yueoHoro npeamera « Dusuka» 1no rogam o0ydeHus..

[Iporpamma 1o ¢Qu3uke MOKeT OBbITh HCIOJIb30BaHA YUMUTENSIMU KaK OCHOBA
JUIsl COCTaBJICHHMsI CBOMX paboumx mporpamm. Ilpu pazpaborke paboueil mporpaMmbl



B TEMATHUYECKOM IUIAHUPOBAHUU JOJKHBI OBITH YYTEHBI BO3MOXKHOCTH HMCIIOIb30BAHUS
ANEKTPOHHBIX (IUGPOBBIX) O0O0pa30BaTEIbHBIX PECYPCOB, SBISIIOMIUXCA Y4eOHO-
METOUYECKUMH MaTepuaiaMu (MyJIbTUMEIUITHBIC TPOTPAMMBI, JJIEKTPOHHBIE YYCOHUKHU
U 3aJaYHUKH, DJCKTPOHHBIE OMOIMOTEKH, BUPTyalbHbIE JA0OPATOPUH, WIPOBBIC
IpPOrpamMMbl, KOJUIEKIIMH HUMPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), PEATH3YIONIUMU
TUIAKTHUECKUE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHIA,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHO/IaTEIHLCTBY 00 00pa30BaHUH.

[IporpamMma mo (u3uKe HE CKOBBIBACT TBOPYECKYI0 WHULMATUBY YUUTENECH H
MPEIOCTaBISET BO3MOXKHOCTD I peaju3allii Pa3IUYHbIX METOJMYECKHX MOJIX0I0B
K OpraHu3anuud oOy4deHusl (U3MKE TpPU YCIOBUU COXpaHEHHUS 00sA3aTeNbHOM 4YacTu
coziepKaHus Kypca.

®duszuka Kak Hayka 0 Haumbosiee OOIIMX 3aKOHAX MPUPOJbI, BBHICTYIAs B KayeCTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIJIaJ B CHUCTEMY 3HaHUU
00 okpyxawomeM wmupe. IlkonpHblI Kypc ¢U3HKH — cHCTEMOOOpPa3yroIuit
JUTS €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB, MOCKOJIBKY (PH3UUIECKIE 3aKOHBI JIKAT
B OCHOBE IIPOLECCOB U SIBJICHUH, M3y4aeMbIX XUMHUEH, Ouosiorued, ¢u3ndeckou
reorpadueld u actpoHomueil. Mcmnonp3oBaHne W aKTUBHOE MpPUMEHEHHUE (HU3MUECKUX
3HAaHUW OIpenessieT XapakTep U pa3BUTHE PA3HOOOpA3HbIX TEXHOJOTUH B cdepe
OHEPreTHKH, TPAHCIOPTAa, OCBOCHMS KOCMOCA, IIOJIyY€HUS HOBBIX MaTEpHaJOB
C 3aJaHHBIMM CBOMCTBaMU M Jpyrux. M3ydenuwe (UMK BHOCUT OCHOBHOM BKIJIAJ
B (OopMHUpOBaHHME  €CTECTBEHHO-HAyYyHOM  KapTUHBI  MHpa  OOydYarolIuxcs,
B (D OpMUPOBAHNE YMEHUI MPUMEHSATH HAYYHBIA METO]T TO3HAHMSI IPU BHITIOJTHEHUN UMU
y4eOHBIX UCCIICIOBAHMI.

B ocHOBY Kypca ¢pu3uku A1 ypOBHs cpeHero o0mero o0pa3oBaHusl MOJ0KEH P
Ui, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 MOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKHT MaTephall W3 BCEX pasleioB (PU3WKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEel MaTepuan Kypca GU3UKu 00beAMHEH
BOKpYr (¢usnyeckux Teopuidl. Benymum B Kypce sABisercs (HOpMHUpOBaHHE
MPEJICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaT€pPHH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanmuzauus mpeanojiaraeT  MCMOJIb30BaHHE
TYMaHUTapHOTO MOTeHIKa a GU3NIECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTUSA (PU3UKU
C pa3BUTHEM OOIIecTBa, a TaKXe C MHPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH U
AKOJIOTHIECKUMHU MTPOOTIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypc (u3uku mnpesanonaraet 3HAKOMCTBO
C IIMPOKUM KPYTOM TEXHUUYECKHX U TEXHOJOTUUECKUX MPUIIOKEHUN U3yUEHHBIX TEOPUid
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercs NoCpeACTBOM BBEICHUS JIEMEHTOB COACPIKAHMS,
MNOCBSLIEHHBIX JKOJOTHYECKUM MPOOJEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pa3BUTHEM TEXHHKU U TEXHOJIOTHH, a TakKe OOCY>KIEHHUs MpoOJieM pallOHAIbHOTO
IPUPOIOTIOIB30BAHUS u 3KOJIOTUYECKON 0€30MacHOCTH.



CTep>KHEBBIMU 3JIEMEHTaMU Kypca (HU3MKM Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBanusi SBISIOTCS  (u3nueckue Teopuu (hopMUpOBaHHME MPEACTaBICHUMN
0 CTPYKTYpe MOCTpOeHUs (HU3UYECKON Teopuu, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
INPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPUPOJE, IPaHUIAX MPUMEHUMOCTHU
TEOPHUA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOAX0 B Kypce (PM3UKH peann3yeTcs MPekIe BCEro
3a CY€T OpraHU3alMU SKCIIEPUMEHTAILHOM JesiTebHOCTH o0yyatomuxcs. [l 6a3o0Boro
YPOBHSI Kypca GU3HKH — 3TO UCTIOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPaTOPHBIX pabOT, KOTOPHIE B MporpaMMme no Gu3nKe 00beTMHEHbI
B OOIIMI CIIMCOK YUEHUUYECKHUX MTPAKTUYECKUX padoT. Boljenenre B yka3aHHOM MepeyHe
7abopaTopHbIX pabOT, MNPOBOAUMBIX JMJiI KOHTPOJII W OILIEHKH, OCYIIECTBIISIETCS
y4acTHUKaMU 00pa30oBaTeNbHOTO MpPOoIlecca UCXO/Is U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHaienust kabunera ¢uzuku. [Ipu 3ToM obecnieunBaeTCsl OBIAJIEHUE 00YUYaAIOIIUMHUCS
YMEHUSIMU ~ TPOBOJUTH KOCBEHHBIE HW3MEPEHHMs, MCCIEIOBAaHUA 3aBUCUMOCTEH
(bU3MYECKUX BEJIMYMH U TTOCTAHOBKY OMBITOB 110 TPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE YIENsETCS PEHICHUIO PACUETHBIX M KAYECTBEHHBIX 3ajad.
[Ipu sTOoM 1Ist pacd€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3aJa4dl C SIBHO 3a/JIaHHOMN
bu3nUecKkoil  MOJENbIO, TMO3BOJISIIONIME  NPUMEHSITh  M3YYCHHbIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfieia Kypca, TaKk U MHTETpUpYs 3HAHUS U3 PA3HBIX
paznenoB. J[is KaueCTBEHHBIX 3aJlay MPUOPUTETOM SIBJISIOTCA 3a7aHusi HA OOBICHEHHE
npoTeKaHusi (PU3MUECKUX SIBIICHUW M MPOIIECCOB B OKPYKAIOIIEH JKU3HU, TPeOyroIue
BbIOOpa (M3UUECKOM MOJIENH JIJISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBaHusmMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHnIo yueOHOTO mpoiiecca 6a30BbIi YPOBEHB Kypca (U3UKK Ha YPOBHE CPETHETO
o01ero 00pa3oBaHus TOJDKEH U3Y4YaThCA B YCIOBUAX MPEAMETHOTO KaOuHeTa (HU3UKU
WIM B YCIOBUSX HWHTETPUPOBAHHOTO KaOWHETa MPEJAMETOB E€CTECTBEHHO-HAYYHOTO
nukina. B kabuHeTe Gpu3uKu AOHKHO OBITH HEOOXOAMMOE J1ab0paTOpHOE 000PYI0BaHKE
JUTSL BBITIOJIHEHMSI YKa3aHHBIX B MporpamMMme mo (U3NKE YYEHHUYECKHX MPAKTHUYECKUX
paboT U JEMOHCTPALIMOHHOE 000pyA0BaHNE.

JlemoHCTpanuonHoe obopyaoBanue (GpopMupyercs B COOTBETCTBUU C MPUHIIUIIOM
MUHHAMAJIbHOH  JOCTaTOYHOCTH W 00ECIeUYMBAaCT IOCTAHOBKY  IEPEUYHMCIICHHBIX
B IporpamMme 1o (U3MKe KIFOUYEBBIX JIEMOHCTPAIMH IS WCCICIOBAHUS H3y4aeMBbIX
SIBJICHUIA ¥ TIPOIICCCOB, SMITUPUYECCKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, X TEXHHUECKHUX
IIPUMEHEHUN.

JlabopaTopHoe o00OopymoBaHWE JIJII  YYCHHYECKHUX  MPAKTUYECKUX  paboT
dbopMHpyeTCs B BUJIC TEMAaTHICCKUX KOMIUICKTOB U 00ECIIEYMBAETCS B pacuéTe OHOTO
KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaThdeckrue KOMIUIEKTH J1ab0opaToOpHOTO
000pyI0BaHUS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM MCIIOJIb30BAaHUH aHAJIOTOBBIX
U UUdpoBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENbHBIX CHUCTEM B BHUJIE
M poBBIX Ja00paTOPUi.

OCHOBHBIMU LI€TISIMA  M3y4eHHs (u3uku B oOlmEM o0O0pa3oBaHUU SIBISIOTCA:

dbopMHpoOBaHKE MHTEpeca U CTpEeMJICHUS OOyYarolIuXcsi K HAy4YHOMY H3YYEHHIO
OPUPOABI, Pa3BUTHE MX  HHTEJUIEKTYyaJIbHBIX M TBOPYECKHX  CIIOCOOHOCTEH;
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pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE IMO3HaHuS H (HOpMHpOBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTara HU3Y4YeHHUS OCHOB
CTPOCHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUEe YMEHUU OOBACHATH SIBICHHS C HCIOJb30BaHUEM (PU3MUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTEeJIbCTB;

dopMupoBaHHE TPEICTABICHUA O pPOAM (PU3MKH JUIsI  Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHne HTUX 1eledl oOecreurBaeTCsl pEUICHUEM CIEIYIOUUX —3aaad
B IIpoliecce U3yueHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

NpUOOpPETEHUE CHUCTEMBl 3HAaHUM 00 OOWUX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKJIIOYAs MEXAaHUKY, MOJICKYJSIPHYIO (HU3UKY, AJIEKTPOJAMHAMUKY,
KBAaHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3UKY;

dopMupoBaHHEe YMEHHI TPUMEHATH TEOPETUUYECKUE 3HAHWS i OOBSICHEHUSA
duznyeckux SABICHUM B TPUPOAEC M I TPUHATHS MPAKTUYECKUX PEHICHUN
B IIOBCE/IHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB PEIICHMs PA3TMYHBIX 337a4 C SBHO 3aJaHHOW (PU3MUYECKOU
MOJIEJIBIO, 3a/a4, OAPa3yMEBAIOIIUX CAMOCTOSTENBHOE CO3/1aHne (PU3NUECKON MOJIENH,
aJIeKBaTHOW yCIIOBUSIM 3aJ1auu;

MOHNMaHNEe (PU3NUECKUX OCHOB U MIPUHIIUIIOB ICUCTBUS TEXHUYECKUX YCTPONUCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIMSHUS HA OKPYXAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMU CaMOCTOSATEJIbHOTO IUJIJAHUPOBAHUS M MPOBEJEHUS
bu3NYECKUX HKCIIEPUMEHTOB, aHAIN3a M WHTEPIpeTalud MHPOPMAIUH, OTMpPEACeICHUS
JIOCTOBEPHOCTH MOJYYEHHOIO PE3YNIbTATA;

CO3/IaHME YCJIOBUM JUI pAa3BUTUA YMEHUW IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro
obpaszoBanust otBoauTcs 136 yacoB: B 10 kmacce — 68 wacor (2 waca B Hezeno),
B 11 kiacce — 68 yacoB (2 yaca B HEACIIO).

[IpennaraemMslii B mporpamme 1o pusmke nepeveHs JJ1abopaTOPHBIX U MPAKTHYECKUX
paloT sABIISETCS PEKOMEHI0BAHHBIM, YYUTEIb IeJIaeT BEIOOP MpOBEAeHHS Ja00paTOPHBIX
palboT U OMBITOB C YUETOM MHIUBUIYaIbHBIX 0COOEHHOCTEN 00yUatOIINXCsl.

JItobast paGouast mporpaMmMa JOJKHA MOJHOCTHIO BKIIIOYATh B C€0sl CONEpIKaHHE
JaHHOW TIPOTPaMMBI TTO (PU3HUKE.

B otnenpHbIX caydasx Kype GU3HKH 6a30BOr0 ypOBHS MOXKET U3ydarhcs B 00bEMe 204
yaca 3a jABa roga oOyudenus (3 4 B Hegemo B 10 u 11 kmaccax). B atom ciyuae
yBeJIMYuBaeTcs He MeHee yeM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONB3YETCs yUUTeIeM
JUIS U3YYE€HHsI BOIPOCOB, TECHO CBA3AHHBIX C BBIOPAHHBIM NpoduieM oOydeHUus, H
yBEJIMYMBACTCS yueOHasi Harpy3Ka, OTBOJAUMAs HA U3yUYE€HUE MEXAHUKHU, MOJIEKYJISIPHON
GU3MKN W BIEKTPOAMHAMUKH, 3a CUET pacCIIMpeHHs] YHuclia JabopaTOpHBIX pPadoT
UCCIIEIOBATENIbCKOIO XapaKkTepa U YPOKOB PELIEHHUsS] KAYECTBEHHBIX U PAaCUETHBIX 3a1a4.



COAEPXKXAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3nuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®dusznka — Hayka o npupoze. HaydHnsle MeTOABpI IO3HAHUS OKPYXKAIOLIEro MUpa.
Pounb skcnieprMenTa u TEOpUH B IPOIEcCce TO3HAHUS MPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue Qu3MUECKUX SABJICHUM U mpoueccoB. HaydyHble rumoresbl.
dusnueckre 3aKOHbl U TEOpUHU. ['paHMIIBI NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHSI.

Ponbs u Mecto ¢pusnku B GOpMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI MHUDPA,
B [IPAKTUYECKOU IEATEIIBHOCTH JIFOACH.
Llemoncmpayuu

AHanorosble U IU(PPOBBIE U3MEPUTETbHBIEC TPUOOPHI, KOMIIBIOTEPHBIE JATUUKU.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe nBuxkeHne. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMXKEeHUs. Cuctema
orcuéra. Tpaekropus.

[Tepemernienue, CKOpPOCTh (CPEIHAS CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE
MaTepUaibHOW TOYKH, HX MPOEKIUU HA OCH CHUCTEMbl KoopauHat. CrokeHue
MIEPEMEILIEHUM U CIIOKEHHUE CKOPOCTEM.

PaBHOMepHOE UM PpaBHOYCKOpPEHHOE MpsIMOJIMHEHHOE JABMxkeHue. [paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U MEPEMEILICHHS] MaTEpUaIbHON
TOYKH OT BPEMEHH.

CBobOoaHOe najieHue. Y CKopeHue CBOOOTHOTO MaJICHUSI.

KpuBonunenHnoe npuxeHue. [[BU>KeHHME MaTEpUAIbHOM TOYKHA MO OKPYKHOCTH
C IOCTOSIHHOM 1O MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOpOCTh. [lepuon
U yactoTta obOparieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHudyeckre yCTpONCTBa M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP, IBUKCHHE
CHaps/I0B, LICTIHbIC U PEMEHHBIC MEpEIavuu.

Jlemoncmpayuu

Mogenb cuctemMbl OTCY€Ta, WUIIOCTPALUS KHHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[IpeoOpazoBanue ABMKEHUHN C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmonenve pABWXeHUs Tena, OpOILIEHHOrO IO YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHust CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTy pu ABUKEHUHU IO OKPYKHOCTH.



Yyenuueckuii axcnepumenm, 1abopamophvle pabomol

N3yyeHne HEpaBHOMEPHOTO JBIXKCHHSI C II€JIbIO OIpPEACNICHUs MIHOBEHHOM
CKOPOCTH.

UccnenoBanne  COOTHOIIEHUST  MEXAY  NyTSIMHU, MPOUJCHHBIMU  TEJIOM
3a MoCJIeI0OBaTEIbHbIE PABHBIE IPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUU
C HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3yuenue nABMKEHUS IIapUKa B BS3KOW KUIAKOCTH.

N3yuenune nBmkeHUs Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. Jlunamuxa

[Iprammn otHocutensHOCTH ['anmies. IlepBoiii 3akoH Herotona. MHepuumanpHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunomn cynepno3unuu cwi. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuna tskectd. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenne. Bunsl Tpenust (mokosi, cKoimkeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cuiia TpeHus nokos. Koagdunuent tpenus. Cuna
CONIPOTUBJICHUS NP JBWKEHUU Teja B KUIAKOCTU WUJTU Ta3e.

[TocTynarenbHOE U BpaliaTelbHOE JIBIXKEHUE A0COTIOTHO TBEPIOTO TEA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lnedo cumnel. YcnoBus paBHOBECUS
TBEPAOTO TEA.

TexHuyeckre yCTpOUCTBa U MPAKTUYECKOE MPUMEHEHUE: TTOAMIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuu.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIMX TEJL.

Bropoii 3akon HerotoHna.

N3smepenue cu.

CiioxeHune cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT JAehopMaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MTOIbEME U TTAZCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHS TBEPIOTO Teyia. Buabl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

N3yuenue nBrxeHus Opycka 1o HakKJIOHHOM IJTIOCKOCTH.

UccnenoBanue 3aBUCMMOCTHM CHJI YIPYTOCTH, BO3HHUKAIOIIUX B TMPYXKUHE U
pE3UHOBOM 00pa3siie, OT uX Jedopmariuu.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILLICHHUS.
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Tema 3. 3akonwl coxpanenus 6 mexaHuke

Nmiynbc MaTepuanbHOl TOUKU (Tesa), CUCTEMbI MaTepUaIbHBIX ToueK. Miynbe
CWIbl W HW3MEHEHUE HMITyJIbca Teja. 3aKOH COXPAaHEHMs HUMIyJibca. PeakTuBHOE
JIBH>KEHUE.

Pa6Gora cuiibl. MOITHOCTE CHJIBL.

Kunetnueckass »3Hepruss MarepuanbHOW TOuku. Teopema 00 U3MEHEHHH
KUHETHUYECKOW SHEPTUMU.

[TorenumanbHas »sHeprusa. [loTeHumanbHas SHEPrus ynpyro aeQpopMHUPOBAHHOM
npyxuHsbl. [loTeHunanbHas SHEPrUs Teja BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHmanbHbIE U HETIOTEHIIMATbHBIE CUJIbI. CBSI3b PaOOTHI HEMOTEHIIMAIBHBIX CHJT
C UIBMEHEHUEM MEXAHWYECKOW SHEPTUH CUCTEMBI TEJl. 3aKOH COXPAHCHUSI MEXAaHUYECKOMN
DHEPTHUH.

YIpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE OBHKCHUE.

[lepexon mOTEHIMATBLHOM SHEPTUH B KUHETUYECKYIO U 00PATHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenune abCOMOTHO HEYIIPYTOTO y/lapa C MOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3MEHEHUEM MEXaHUYECKOW SHEpruu Tena
Ha NPUMEPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MosiekyasipHasi Gu3uKa M TePpMOJUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUM M HMX OIBITHOE
obocHoBaHnue. bpoyHoBckoe gBuwxkenue. [uddysus. Xapakrep BHKEHHUS U
B3aUMOJICMCTBUS YaCTHI] BellecTBa. MO CTPOEHUS Ta30B, ) KUIAKOCTEU U TBEPIBIX TEII
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojienieil. Macca u pazMepbl MOJICKYJI.
KonmuecTBo BemnecTBa. [loctossHHass ABoraspo.

TeruioBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana temmeparyp
Ilenbcus.

Mogenbs uaeanbHOro raza. OCHOBHOE YpAaBHEHUE MOJICKYJISIPHO-KUHETUYECKOU
TEOPHUH UACATBHOTO Ta3a. AOCOIOTHAS TeMIlepaTypa Kak Mepa CpelHel KHHETUYECKON
SHEPrUU TEIUIOBOTO ABM>KEHUs 4dactull rasza. lllkama temneparyp KenbBunHa. 1'azoBbie
3aKOHbl. YpaBHeHue MeHnnaeneeBa—Knaneiipona. 3akon JlanproHa. HM3ompoueccsl
B MJICAJIbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ paduueckoe npeacraBieHue
U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

Texaudeckne ycTpoCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETp, OapomeTp.



Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIKE TUCKPETHOE CTPOCHHUE BEIIECTBA, (POoTOrpaduu MOJIEKYT
OPTaHUYECKUX COCTUHECHUN.

OmnbITel IO AU PY3UH KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbiTa llTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICUCTBUS.

Mojenb, WILTFOCTPUPYIOLIAs MPUPOY AABIICHUS ra3a Ha CTCHKH COCy/a.

OMbITHL, WIUTIOCTPUPYIOIIUE YPABHEHHE COCTOSIHUS HIEAITbHOTO ra3a, U30MPOIIECCHI.
Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol

Omnpenenenre Macchl BO3/lyXa B KJIIACCHOM KOMHATE HA OCHOBE U3MEpPEeHUI 00BhEMa
KOMHATHI, JJABJICHUS U TEMIIEPATYPbI BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoanHamuueckass cucrema. BHYTpeHHssT SHEprus TEepMOAUHAMHUYECKOMN
cucTeMbl M cnocoObl €€ u3MeHeHus. KomnuecTBo Temnotel M pabota. BHyTpeHHss
SHEPrus OJHOATOMHOI'O WACAIBHOIO raza. Buael Temionepeaadu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, M3IydeHHE. YIelibHasi TEIIOEMKOCTh BellecTBa. KOIW4yecTBO TEMIOThI
IpU Terionepeaaye.

[Tonsitue 06 agnadbatHom nporiecce. [lepBriii 3akoH TepMoanHaMuKku. [Ipumenenue
NEpPBOr0 3aKOHA TEPMOJAMHAMUKH K u3ompoleccam. ['paduueckas uHTEpripeTanus
paboThI raza.

Bropoii 3akon TepmouHamMuku. HeoGpatuMocTh po1ieccoB B MPUPOJIE.

TeroBble MamuHbl. [TpyUHIMIBL 1eWCTBUS TEMIOBbIX MamuH. [IpeoOpazoBanus
SHEPruu B TEIIOBLIX MamnHax. KoadgduimeHT noae3Horo 1elcTBUS TEIIOBOM MAIlIUHEI.
[ukn KapHo m ero ko3(p(UIMEHT IMOJE3HOT0 ACUCTBHUSA. IKOJOTHYECKHUE ITPOOIEeMbI
TEIJIO3HEPTETUKHU.

TexHuyeckue yCcTpoNCTBA U MPAKTUUYECKOE MIPUMEHEHHE: IBUTATEe) b BHYTPEHHETO
cropanwusi, ObITOBOM XOJIOAMIHHUK, KOHTUITUOHED.

Llemoncmpayuu

N3meHenne BHyTpeHHEH HEPTUU Teja MPU COBEPIICHUU PAOOTHI: BBUIET MPOOKH
u3 OYTBUIKM TIOJT IEMCTBUEM C)KATOTO BO3yXa, HarpeBaHue »¢upa B JaTyHHOU TPyOKe
nyTEM TpeHUs (BUICOIEMOHCTPALIHS).

N3MeHeHne BHYTpEHHEW 3Hepruu (TeMIeparyphl) Tella MpH Terulonepenaye.

OnbIT 110 aIMabaTHOMY PACIIUPEHUIO BO3TyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu mapoBoil TypOMHBI, ABUTATENs BHYTPEHHErO CrOPaHMs, PEAKTHUBHOTO
JIBUTATESL.

Yyenuueckuii axcnepumenm, 1abopamophvle pabomuol
N3mepenne YAEIBHOU TEILIOEMKOCTH.



Tema 3. Aepezammnbie cocmoanun eeuyecmea. Pazoevle nepexoovt

[TapooOpa3oBanne u KoHaeHcanusa. HMcmapenue u kuneHue. AOCOTIOTHAs W
OTHOCUTENbHASL BIAXHOCTh BO3Ayxa. HaceimeHHuslii mnap. VYjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KATIEHUSI OT JABJICHHUS.

TBépnoe Tteno. Kpucramnuyeckue u amopdHbie Tena. AHU3OTPOINHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpeMeHHble MaTepuaibl. llnaBnenue u
KpUCTaJTM3anus. Y IeJabHas TerioTa miasienus. Cyonumanus.

VYpaBHeHUe TEIIOBOTO OanaHca.

TexHuyeckue ycTpoicTBa U MPAKTUIECKOE IPUMEHECHUE: TUTPOMETP U TICHXPOMETD,
KAJIOPUMETP, TEXHOJIOTUU TIOJYYEHUS] COBPEMEHHBIX MAaTepUajoB, B TOM 4YHUCIE
HAaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoliCTBa HACHIIIICHHBIX TTAPOB.

Kunenue mpu moHMKEHHOM JTaBJICHU.

CniocoObl u3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus v IJIaBJICHUS! KPUCTAJUTMYECKOTO BEILIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. DnekTpoguHAMMKA
Tema 1. dnekmpocmamuxa

DIIeKTpU3alus Tea. DJIEKTPUUYECKUN 3apsid. JBa BHIAa SJIEKTPUUYECKUX 3apsIOB.
[IpoBOAHUKH, NUAIEKTPUKNA W TMOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS IJIEKTPUUYECKOTO
3apsna.

B3aumopeiicteue 3apsigoB. 3akoH Kynona. TodyeyHBId 3JIEKTpUYECKHM 3apsl.
Dnektpuyeckoe noje. Hanpsok€HHOCTH 35iekTpuyeckoro noiid. [Ipunimn cynepno3unuu
ANEKTPUYECKUX MoJei. JIMHUK HanpsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGora cun anektpoctatudeckoro mojis. IloTeHnuan. Pa3HOCTh MOTEHIIMAOB.
[IpoBOIHUKM ¥ JAMAJEKTPUKH B DJIEKTPOCTATHYECKOM moje. JludnekTpuueckas
MPOHUIIAEMOCTb.

OnexktpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apssKeHHOr0 KOHJIEHCATOPa.

TexHuueckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHUE:  DJIEKTPOCKOIL,
AIEKTPOMETP,  AJIEKTPOCTATUYECKAs]  3allluTa,  3a3€MJICHHE  DJIEKTPOIpPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHLIAI AEHCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3EKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOJHUKY B 3JIEKTPOCTATUYECKOM TOJIE.

DnekTpocTaTuyecKas 3aluTa.



JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAA IUIACTHH,
PACCTOSHUS MEXAY HUMU U JUIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHIEHCATOPA.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. I[locmosannwiit nekmpuueckuit mok. Toku 6 paziuunsvix cpeoax

DIIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. ICTOUHUKH
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma 1151 ydacTka LenH.

DNEKTPUYECKOE  COMPOTHUBICHHE.  YIEIBHOE  COINPOTHUBIICHHE  BEILECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIIAHHOE COEAMHEHNE IPOBOAHUKOB.

Paborta anexTpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3EKTPUUECKOTO
TOKaA.

DJIEKTPOJIBUKYILAsl CUJIa U BHYTPEHHEE CONMPOTHBJIECHUE UCTOYHHMKA TOKA. 3aKOH
Owma 114 MoMHOM (3aMKHYTOM) AJIeKTpHYecKor 1enu. KopoTkoe 3aMbIKaHueE.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPJIBIX METALIOB. 3aBUCUMOCTh COMPOTUBIICHUS
METAJIJIOB OT TemmepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBonuuku. CoOCTBEHHAs ¥ MPUMECHAsI POBOIUMOCTD MOJYITPOBOTHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B PACTBOPAX U paciiyiaBaxX AJIEKTPOJUTOB. DIEKTPOIUTHIECCKAS
JTACCOLMALINS. DIIEKTPOIIHU3.

DNEeKTpUYEeCKUd TOK B razax. CamMOCTOSITENbHBIN U HECAMOCTOSTEIbHBIA Pa3psia.
Mounus. [1na3zma.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaTt, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTe/IbHbIC MPUOOPHI, AIEKTPOOCBETUTEIbHbBIC
npuOOpbl, TEPMOMETP CONPOTHUBIICHMS, BAaKyYyMHBI U0, TEPMHUCTOPHI U
(bOTOpPE3UCTOPHI, OIYIPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3MmepeHue cuitbl TOKa ¥ HAMPSHKEHMUS.

3aBUCUMOCTh COTPOTUBJICHUS ITUIMHAPUIECKUX MPOBOIHUKOB OT JUTUHBI, TUIOLIA TN
MONEPEYHOr0 CEYEHHUS U MaTepuaa.

CwmenianHO€ COeIMHEHUE MPOBOAHUKOB.

[Ipamoe  wm3MepeHHe  BNEKTPOABWKYLIEH  cwibl.  KOpOTKOe — 3aMbIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIEHUS.

3aBUCHUMOCTh COMTPOTUBJIEHUS METAJIJIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psii U MpOBOAMMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenune cMelanHoro COeIMHEHUs PE3UCTOPOB.

N3MmepeHnne >IEKTpOABMKYIIEH CHUJIbI HCTOYHHKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBIICHUS.

Hab6nronenue snexktponusa.

Me:xnpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢pusuku 6a3oBoro yposHs B 10 kiacce ocyiiecTBisieTcs ¢ y4éToM
COJIepKATENbHBIX MEKITPEAMETHBIX CBSI3€U C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBICHHUE, HAYYHBIM (PakT, TMnoTe3a, puanyeckas BEIUYMHA, 3aKOH, TEOPHS,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl ypaBHEHUM, JIMHEWHas (QyHKUMs, mapadora,
runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U HUX
MPOEKIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHuueckoe JBWKEHUE B JKMBOM mnpupone, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OPraHU3MOB (BHUIbI TEIUIONEpENadyH, TEIUIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAS MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEW W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, AJIEKTPOJIUTHYECKAs AUCCOLMALINS, TalbBaHUKA.

l'eocpagpus: B1axXHOCTh BO3yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonocus: mpeoOpa3zoBaHUE JBUKEHUN C KCIOIB30BAHUEM MEXAHHU3MOB, YUYET
TPEHUS B TEXHUKE, MOJIUIMIHUKH, HWCIOJIb30BAHUE 3aKOHA COXPAHEHHS HMITYJIbCa
B TEXHHUKE (pakeTa, BOOOMET U APYrue), ABUraTellb BHYTPEHHETO CropaHusi, mapoBas
TypOuHa, OBITOBOM XOJOAUJIbHUK, KOHIUIMOHED, TEXHOJIOTUHN MOTYyYEHUSI COBPEMEHHBIX
MaTepHuayioB, B TOM YKCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTUH, dJEKTPOCTaTHUECKas
3alluTa, 3a3eMJICHHE  DJICKTPONpHUOOpPOB, KCEpOKC, CTPYHHBIM  TIPUHTED,
AIIEKTPOHArpeBaTeNIbHbIe TPUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, FraIbBAHUKA.

11 KJIACC
Pa3znen 4. JnekTpoaguHaMuKa
Tema 3. Macnummnoe none. IneKmpomMacHUMHAA UHOYKYUA

[ToctostHHble MarHuThl. B3anmoaencTBHE NOCTOSHHBIX MAarHUTOB. MarnurtHoe
nosje. Bektop MarHUTHOM WHAYKUUU. [IpuHIMO Cynepno3uiuyd MarHUTHBIX IOJIEH.
JIvHnKM MarHuTHOM MHAYKUMU. KapTuHa IMHUI MArHUTHOW MHAYKIWH TOJISI TOCTOSTHHBIX
MAarHMuTOB.

MaruutHoe noJsie MpOBOAHUKA ¢ TOKOM. KapTuHa JIMHUI MHAYKUMHA MarHUTHOTO
I10JIS JUTMHHOTO MPSIMOT0 IMPOBOIHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHUKA, KATYIIKH
¢ TokoM. Omnbsir Opcrena. BzaumoaeicTBHE  NPOBOJHUKOB € TOKOM.



Cuna Amniepa, €€ MOLyJIb U HallpaBJICHHUE.

Cuna JlopeHna, €€ MOAyib M HanpasicHHE. /[BH)KEHHE 3apsyKEHHOM YaCTHIIBI
B OJIHOPOJIHOM MarHuTHoOM mosie. Pabora cuiel Jlopenna.

SIBneHHE BNEKTPOMAarHUTHOM MHIAYKIMHU. [IOTOK BEKTOpa MarHWTHOW WMHIYKLHH.
DNEeKTPOABMKYIIAS CHJIa MHAYKIIMH. 3aKOH 3JI€KTPOMarHUTHOM HHAyKIuKu Dapajes.

BuxpeBoe  aneKTpUyeckoe — Ioyie.  OJEKTPOJBMKYIAs  CcWjla  MHAYKUWU
B IIPOBOJHUKE, IBMUKYIIEMCS ITOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

WNHyKTUBHOCTS. SBneHne  CaMOMHIYKLUU. ONEeKTpOABMKYIAs  CHJIA
CaMOMHIYKIHU.

OHeprusi MarHUTHOTO MOJISt KaTYIIKH € TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHuyeckne yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHE: MOCTOSHHBIE MArHUTHI,
DIEKTPOMArHUThI,  JJIEKTPOABUTATENb,  YCKOPUTEIM  DJJEMEHTAPHBIX  YaCTHII,
VHIYyKIIMOHHAsA I1€Yb.

Jlemoncmpayuu

OmnesiT Opcrena.

OTKJIIOHEHHE JIEKTPOHHOIO ITyYKa MAarHUTHBIM TIOJIEM.

JIMHUY MHAYKIMY MarHUTHOT'O TTOJISL.

B3anmoneiicTBre AByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue criibl JIopeHIIa Ha HOHBI JIEKTPOJIATA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

[Tpasuo Jlenna.

3aBUCUMOCTD DJIEKTPOABMKYIIEH CHJIbl MHAYKIUM OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO IMOTOKA.

SIBneHne CaMOUHIYKIIHH.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomul

N3ydeHre MarHuTHOTO MOJIA KaTYIIKH C TOKOM.

HccnenoBanue nevcTBUs MOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sSBIEHUS JIEKTPOMArHUTHOM UHIAYKIIAH.

Pa3nen 5. Kosied0anus 1 BOJIHBI
Tema 1. Mexanuueckue u IneKmpomazcHumHbsle Ko1e0anus

Konebarenbras cucrema. CBOOOIHBIC MeXaHUYCSCKHE KojieOaHus. ['apMoHnIecKre
kosjebanus. [lepuon, yactora, ammntyga u ¢asa xonedanuid. [Ipy>XMHHBIN MasTHUK.
Marematnyeckuii MasiTHUK. YpaBHEHHE TapMOHWYECKHX KoJieOanuit. [IpeBparmienue
OHEPTUU TIPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACATIBHOM
K0JIe0aTeTbHOM KOHTYpe. AHAJIOTHUS MEXIY MEXAaHHYECKUMHU U DJICKTPOMArHUTHBIMU
koneOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHHsS] SHEPIMM B HJEAJIHLHOM
K0J1e0aTeTbHOM KOHTYPE.



[IpencraBiaenre o 3aryxalIuXx KojeOaHUAX. BBIHYXIIEHHbIE MEXaHUYECKUE
Kosnebanus. Pezonanc. BbIHY X 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

IlepemenHsblil Tok. CHHYCOMIATBHBIN IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpomsBoacTBO, mepemada W MOTPEOJCHUE IIICKTPUUSCKON
DHEPruu. OKOJOTMYECKHE PHUCKH IpPU MPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS MIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHnyeckre ycTporucTBa M NPAKTUYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
TE€HEpaTOp MEPEMEHHOTO TOKA, IMHUM JICKTPONEpeay.
Jlemoncmpayuu

HccnenoBanue mapaMeTpoB — KoseOaTenbHOM  cUCTeMbl (MPYKUHHBIA — WJIH
MaTEMaTUYECKU MASITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJI€OaHUH.

Habmronenue pezoHanca.

CB0OOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcmuorpaMmsl - (3aBUCMMOCTH  CHJIBI  TOKa W HAlpsDKEHUS OT BPEMEHH)
JUTS JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHnc 1mpu  1mocineAOBaTENbHOM — COEAMHEHHWH — PE3UCTOPA,  KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens IMHUY 3JIEKTPOIIEPEAAYN.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnepoBanue 3aBUCUMOCTH NIEPUOJIA MaAJIbIX KOJIEOAHUW Ipy3a HA HUTHU OT JJIMHBI
HUTHU U MaccChl Irpy3a.

HccenenoBanue NMepeMEHHOT0 TOKA B IIEMHU U3 MOCIENI0BATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0THbL

Mexannueckue BOJHBI, ycinoBus pacnpoctpanenus. llepuon. Cxopoctb
pacnpocTpaHeHUs U AyinHa BOJIHbI. [lonepednslie u mpooabHbie BOJIHBL. UHTEppepenus
U AUPpaKys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicotra Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBL. YCIOBUS W3JIyYEHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenTtanus BektopoB E, B, v B snexkrpomarHutHON BojHe. (CBONCTBa
AJIGKTPOMArHUTHBIX BOJIH: OTpPaXXEHUE, NPEJOMJICHHE, MOJApu3auus, AUQpakius,
uHTepdpepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxkana SIEKTPOMATHUTHBIX BOJIH. IIpUMEHEHHE DIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

ITpuHIMIBI paguOCBs3U U TeIEeBUACHUA. Pannonokanys.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEe/Ibl.

TexHuyeckue yCTpOHMCTBA UM IPAKTUYECKOE IMPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YyJIbTPA3BYKOBas JHATHOCTHKA B TEXHUKE W MEJULMHE, paaap,
paauONPUEMHUK, TEJIEBU30D, AHTEHHA, TenedoH, CBY-nieus.



Llemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHHE MONIEPEYHBIX U MPO0JIbHBIX BOJIH.

Koneobmromeecs Teno kak UICTOYHUK 3BYKa.

Habmronenue oTpakeHus U IPEIOMIICHHS MEXaHUYECKUX BOJIH.

Habmronenune uatepdepeHinu u audpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HAaHC.

HaGnronenue cBS3M TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAOU U 9aCTOTOMN
KoJIeOaHMi.

HccnenoBanue CBOWCTB AJEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHHUE,
nossipu3anys, Audpakius, uHTepdepeHIIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonnHeriHOe pacipOCTPaHEHUE CBETA B OJTHOPOIHOU
cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbl OTpaxeHusi cBera. IlocTpoeHue wu300paKeHHI
B IUTOCKOM 3€pKaJIe.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS] CBeTa. AOCOIIOTHBIM MOKa3aTelhb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbII yron mOJHOTO
BHYTPEHHETO OTPAKECHUS.

JHucniepcus ceeta. CoHBINM cocTaB Oeoro cpera. LIger.

Cobuparoniye u paccenBaromue JuH3bl. ToHkas auH3a. GOKYCHOE pacCTOsSHUE U
onTHYecKass cuia TOHKOW JuH3bL. IlocTpoeHue wu300pakeHHil B coOUparoluX H
pacceuBaromux JMH3ax. DopMysa TOHKON JTUH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONITHUKHU.

BonnoBas onrtuka. Uutepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIOICHUSI MAaKCUMYMOB U MUHHUMYMOB B HHTEP(EPECHIIMOHHON KapTHHE OT JBYX
CUH(pa3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakus cera. JudpakimonHas pemérka. YCIOBUE HAOMIOISHUS TJAaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

Texuuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: OUKH, JIyTa, (hoToanmapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOT, TEIECKOI, BOJOKOHHASI ONTHKA, NU(PPaKIIMOHHAS
pelIETKa, MOJIAPOUL.

Llemoncmpayuu

[IpsAmosMHENHOE  pacHpOCTpaHEHUE, OTPAKEHUE U IPEIOMIICHUE  CBETA.
OnTuyeckue NpudopsI.

[TomHOE BHYTpEeHHEE OTpakeHue. MoJienib CBETOBOAA.

HccnenoBanue cBOWCTB N300pakKeHU B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Ha6nronenue natepdepeHim cera.

Habmronenune nudpakiuu ceera.

Hab6nronenue qucnepcun cBera.



[Tomy4yeHue cnekTpa ¢ MOMOIIBIO MPU3MBI.
[TomydyeHue crexTpa ¢ MOMOIIbIO TU(PPAKITHOHHON PEIIETKH.
Habmronenue nossipu3anum cBera.

Yyenuueckuii sxcnepumenm, 1a60pamopHwle pabomol
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUH B JTUH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3znen 6. OCHOBBI CIeNIUAJIbHOM TEOPUH OTHOCHTEIBHOCTH

I'paHniel IPUMEHMMOCTH KJIACCUYECKOW MexaHWKH. llocTymarsl crienpanbHOU
TEOPUU OTHOCUTEIILHOCTU: HWHBApPUAHTHOCTh MOJIYJISI CKOPOCTH CBE€Ta B BAaKYyME,
MIPUHIIUIT OTHOCUTENBHOCTH DWHINTENHA.

OTHOCUTENBHOCTh OJITHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHM W COKpAIlCHUE
JUTUHBIL.

DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CB43b MacChl C SJHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTUIbI. DHEPrUs MOKOSI.

Pasznen 7. KBanToBasi pusuka
Tema 1. Dnemenmul K6aHmM 060N ONMUKU

®otonbl. @opmyna [lnanka cBsi3u >HEpruu PoTOHA C €ro YacTOTON. DHEpPrusi u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaeaoBanue @orodpdekra. Omnbitel A.I'. CroneToBa. 3aKOHBI
dotorpdexra. VYpaBuenue DOitHmTerHa s dorodddexra. «KpacHas rpaHuiay
dboTtordpdekra.

JlaBnenue cBera. OmnbiTe! I1.H. JIeObenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE TMPUMEHEHHE: (OTOIJIEMEHT,
dboTomaTYNK, COJTHEUHAs1 OaTapesi, CBETOINO/I.

Jlemoncmpayuu

®dotorh(PexT Ha yCTaHOBKE C IIMHKOBOMW TIIIACTHHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.

CBeToanoI.

Conneunas 6atapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnwiTel Pesepdopna mo paccessHUIO —0o-4acTHIIL.
[Tnanerapnas moaens atoma. [loctymarst bopa. M3nyuenue u norsomienre GOTOHOB Mpu
IIEPEX0/I€ aTOMA C OJJTHOT'O YPOBHSI SHEPTUH Ha Apyroi. Bunsl ciektpoB. CIIEKTp ypOBHEM
DHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoicTtBa uwactun. Bomubel e bpoins. KopmyckynsipHO-BOJIHOBOMR
Ty aJIA3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3JTy4YEHUE.

TexHuyeckre ycTponcTBa M MPAKTUUYECKOE MPUMEHEHUE: CIIEKTPAJIbHbIA aHan3
(CIeKTpOCKOII), nasep, KBAHTOBBIN KOMIIBIOTED.



Llemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenue JJIMHBI BOJHEI Jla3epa.
Habmronenue muHelyaThIx CIIeKTPOB U3ITYYCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol
Habmronenue nuHelyaToro cekrpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKa3bIBAIOIINE CJIOXKHOCTh CTpoeHus sapa. OTKpeITHE
paanoaktuBHOCTH. OnbIThl Pe3zepdopaa mo omnpeaeneHuro cocraBa pajroaKTHUBHOIO
uzinydyenus. CBoiictBa anb(da-, Oera-, raMMa-u3nyueHus. BiusHue paiioakTUBHOCTH Ha
YKUBBIE OPraHU3MBI.

OtkpeiTHE TpoTOHa M HeuTpoHa. Hykmonnas Mopens sapa ['eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncino sapa. M3oTormsl.

Anb(a-pacnaa. DNeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. [ledekT maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTES sI€ep.

SAnepubiit peaktop. TepmosinepHblil cunTe3. [IpodieMbl U EPCHEKTUBBI SIEPHOU
SHEPreTUKU. JKOJOTUYECKHAE ACTIEKTHI IAEPHON IHEPTETHUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

Meroasl  HAOMIOAEHMS M PErUCTpallMd  3JIEMEHTapHbIX  YaCTHLI.

@dyHIaMeHTaNIbHBIE B3auMOIeUCTBUS. EquHCTBO Pu3nueckoi KapTUHBI MUDA.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: JTO3UMETpP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu

CUY€TUrK HOHU3UPYIOLIUX YaCTHLI.
Vuenuueckuu sxcnepumenm, i1abopamopHule pabomul

UccnenoBanue TpekoB yacTuil (TI0 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

Oramnbl pa3BUTHsS acTpoHOMUU. lIpHKiIagHOE W MHPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMMUU.

Bun 38é€3nH0r0 HebGa. Co3Be3aus, spKue 3BE3/bl, INIAHETHl, UX BUAUMOE JBUKECHHE.

ConHeuHas cucrema.

Counnrne. ConHeyHast akTUBHOCTh. IcTounuk sHeprun CosHIa U 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CIeKTPpaJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOM ITOCJIEI0OBATEIbHOCTH. 3aBUCHUMOCTD «Macca — CBETUMOCTbY JUIS 3BE3]] IJIaBHON
1oCJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE IPEICTaBICHUS
0 MPOUCXOXKACHUM U 3BoIronnn CoJHIA U 3BE3/. OTalbl )KU3HH 3BE3.

Mneunslii [1yTs — Hama ["anaktuka. [Tonoxenue u npmxenne Connua B ['anakTuke.
Tunbel ramaktuk. PaguoramakThkum M KBasapbel. YUEpHblEe nOBIPpBI B sAIpax TAJNAKTHK.



Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa06ma. PasOeranme rajiakTuk.
Teopus bosbioro B3psiBa. PEMTUKTOBOE U3TyYEHHUE.

Macmradnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.
Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C  HCIIOJB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH ISl OTPEICTICHUS MOJI0KEHUSI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1usi CeBEPHOTO MOTyIIapUs U IPKUE 3BE3BI.

Habmronenus B reneckon Jlynbl, miianet, Mieunoro [lyTu.

O0o01maouiee NOBTOPEHUE

Ponb ¢u3uku u aCTpOHOMUM B IKOHOMUYECKOM, TEXHOJIOTHYECKON, COLIMAIbHON 1
TUUYECKON cdepax NeATEeIbHOCTH 4YEJOBEKa, pojib U MECTO (PU3UMKH U acTPOHOMUU
B COBPEMEHHON HAy4YHOW KapTUHE MHUpa, POJb (PU3NYECKOH TEOpPHH B (POPMUPOBAHUU
NPEACTAaBICHU O (PU3NYECKOM KapTUHE MHpa, MECTO (PU3MYECKON KapTHHBI MHUpA
B OOLIEM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

Nzyuenne kypca pusuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBiIsieTcs ¢ yuéToM
CoJIepKaTEIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OUOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemuvie nowsmusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHHUE, HAYYHBIM (PakT, Turnores3a, pusnyeckas BEIMUYMHA, 3aKOH, TEOPHS,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MO/JIETh, U3MEPEHUE.

Mamemamuka: pellleHUE CUCTEMbl YPaBHEHUN, TPUTOHOMETPUUECKUE (YHKIIUU:
CHHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HMX IPOEKLUMH Ha OCU KOOpPJIHUHAT, CJIO0KEHUE BEKTOPOB, IPOU3BOIAHBIE
AJIEMEHTApPHBIX (DYHKIUH, TPU3HAKUA MOJI00UST TPEYTOJILHUKOB, ONIPEACIICHUE TIIOMIAIN
I0CKUX puryp u o6béma Ted.

buonoeus: snexrpudeckre sIBJICHUS B KUBOUM MPUPOJIE, KOJIeOaTeIbHbIE JTBUKEHUS
B JKUBOM MPUPOJAE, OINTUYECKUE SIBJICHHUS B KMUBOW MNPUPOAE, ACUCTBUE paaUALIUU
Ha KUBBIC OPTAHU3MBI.

Xumus: CTpPOCHUE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEMIETKY, CIEKTPAIbHBIA aHAU3.

l'eoepaghus: marHUTHBIE TIOMIOCA 3€MIIM, 3aJIeKU MArHUTHBIX Pyl, (GOTOChEMKA
3€MHOM MOBEPXHOCTH, MPEICKAZAHUE 3EMJIETPSCCHUN.

Texunonocus: JNUHAM  DJIEKTPOIIEpeNad, T[EHEPATOP IEPEMEHHOrO  TOKa,
AIEKTPOIBUTATEIb, UHAYKIIMOHHAS T1€4b, pajap, paAUONPUEMHUK, TEIEBU30D, AHTEHHA,
tenepoH, CBYU-neub, NPOEKUMOHHBIM amnmapar, BOJOKOHHAs OITHKA, COJHEYHAs
Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yyeOHOro mnpenmera «®PuU3MKa» HA YPOBHE CPEIHETO OOUIEro
oOpazoBaHusi (0a30BBIM ypOBEHB) ODKHO OOECTICUYHTH JIOCTHIKEHHE CIIETYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUS y4eOHOro mnpeamera «Du3ukay TOKHBI
OTpa)kaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalIIMXCA  PYKOBOJCTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEM TO3MIMEH JIMYHOCTU, CHUCTEMOM I[EHHOCTHBIX
OpHMEHTAI/, TO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
[IEHHOCTSIM POCCHUHCKOro 0O0IlecTBa, paclIUpEeHUEe >KU3HEHHOTO OIbITa M OIbITa
JNESITEIbHOCTH B TMPOLECCE pealu3allii OCHOBHBIX HAIPABICHUN BOCIUTATEILHOU
JESITEIbHOCTH, B TOM YHCIIE B YaCTHU:

1) rpakaaHCKOr0 BOCIUTAHUS

c(hOpPMHUPOBAHHOCTh TPAXKJIAHCKOW TMO3UIIMK OOYYarOMIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOr0 OOIIECTBA;

IIPUHATHE TPaANLHUOHHBIX 00IIIeYeTTOBEUYECKUX T'YMaHUCTHYECKUX u
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTH B HHTEpPECax TIPaKIaHCKOIO
o0111ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allny;

YMEHUE B3aMMOJEHCTBOBAThH C COLMAIBHBIMA UHCTUTYTaAMU B COOTBETCTBUH C UX
GYHKIUSAMU 1 HA3HAYCHHUEM;

FOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU AEATEIIbHOCTH;

2) NIATPHOTUYECKOT0 BOCIIUTAHMSA:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIAHCKOM UIEHTUIHOCTH, TATPUOTU3MA,;
LIEHHOCTHOE OTHOLUEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTH>KEHUSAM
POCCHICKUX YUEHBIX B 001aCTH (PU3UKH U TEXHHUKE;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJE B
JESITEIbHOCTH YUYEHOIO;

OCO3HAHME JUYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYUBOTO Oy TyIIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHUS
ACTETUYECKOE OTHOLIEHUE K MHpPY, BKIIOYAs 3CTETHKY HAay4YHOI'O TBOPYECTBA,
npuUcyIero pu3nyeckoi Hayke;



5) Tpya0BOr0 BOCTIMTAHUSI:

WHTEpEC K pasnmnyHbiM cepaM mpodecCHOHATBLHON MeATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOpP Oy IyIICH
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001aCTH (DU3UKH
Ha IPOTSHKEHUN BCCH YKU3HH,

6) 3K0JIOrM4eCKOr0 BOCIIUTAHMA:

cpOpMHPOBAHHOCTH FIKOJOTUIECKON KYIIBTYpPhI, OCO3HAHKE TII00ATBLHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHKUE M OCYIIECTBIICHHE JCUCTBHI B OKPY)KAIOILIEH cpelie Ha OCHOBE
3HaHUS [eJIel YCTONUNBOro Pa3BUTHSI YEIIOBEUECTBA;

Pacmmpenue ombiTa AESATEIHHOCTH 3KOJOTHMUYECKOW HAINPABICHHOCTH HA OCHOBE
UMEIOIINXCS 3HaHU 10 PU3HKE;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3HMUECKON HAYKH,

OCO3HAHME IIEHHOCTU HAyYHOU AESATEIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUYCHUS
GU3UKKM  OCYIIECTBJIATH  MPOCKTHYID U MCCIENOBATEIbCKYIO  JCSTEIBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHbIC YHUBEpPCAJbHbIE Y4eOHbIe AeiiCTBHUSA
ba3oBble Jiornvyeckue 1eiicTBUA:

CaMOCTOSITENIbHO (POPMYITMPOBATh U aKTyalU3UpPOBATh MPOOJIEMY, pacCMaTPHUBATh
€€ BCECTOPOHHE;

OTIPEETIATH LEJH IeATEeIHHOCTH, 3a]]aBaTh TapaMeTPhl U KPUTEPUH UX JOCTHUKCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PACCMAaTPUBACMBIX (DU3MUECKUX
SIBJICHHSIX

pa3pabaThiBaTh TIUIAaH pelIeHUs NpoOJeMbl C Yy4E€TOM aHalM3a HWMEIOIINXCS
MaTepuaIbHBIX U HEeMaTepruaIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHBBI B JACSITEIHLHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN AESTENbHOCTH;

KOOPAWHHUPOBATH W BBITIONHATH PabOTy B YCIOBHSIX PEATbHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIINICHUE NTPU PEIICHUHN )KU3HEHHBIX IPOOIIEM.

ba3oBble uccienoBaTelbCKIeE 1eMCTBUA.

BJIQJIETh HAYYHOW TEPMHUHOJIOTHUEHM, KIIOUEBBIMU TMOHATHUSMHU M METOJaMU
(bu3nYeCKO HAYKH;

BJIQJICTh HABBIKAMHM y4e€OHO-MCCIICIOBATEILCKOM M TPOEKTHOU JCSATEIBHOCTU
B 00ylacT (PU3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSTEIHHOMY ITOMCKY



METOJIOB PEIICHUA 3a/1a4 (PU3NYECKOTO COIEPKaHUs, TPUMEHEHHUIO Pa3IMUHbIX METOJIOB
NO3HAHUS;

BIAQJETh BUAAMHM JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNY, TPe0OPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUYHBIX YUE€OHBIX CUTYyalMsIX,
B TOM YHCJIE€ IPU CO3AaHUM YUE€OHBIX IPOEKTOB B 001aCTH (PU3HKH;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBA3U U aKTyaJIM3UpOBaTh 3a7a4y, BbIBUTATh
TUNOTE3y €€ PEelIeHUs, HAXOAUTh ApIyMEHTBI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKIACHUIM,
3aJ1aBaTh MAPAMETPhl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh MOJIYUYEHHBIE B XOJI€ PELICHUS 33Jaud pe3yJIbTaThbl, KPUTUUECKH
OLICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh M  (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B  0Opa30BaTEIbHOU
NeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

yMETh  MEPEHOCUTh 3HAaHUS 1O (U3MKE B  MPAKTUYECKYI0  00JIacTh
XKU3HEJEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIBHBIE IIOIXO0/IbI U PEILICHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0IYyCKaIOIINE aJbTePHATUBHBIEC PEILICHUSI.

Pabora ¢ unpopmanmei:

BJQJICTh HABBIKAMHU TOJy4YeHUss HHPoOpMaMu (HUIUIECKOTO  COJICpP>KaHUS
U3 HWCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHLHO OCYIIECTBISATh IIOWCK, aHAJU3,
CHUCTEMATH3alMI0 W HWHTEPHPETAMI0 HWHPOPMAIMU DPA3IUYHBIX BHIOB U (QopM
MIPEICTaBJICHMUS,

OIICHUBATH IOCTOBEPHOCTH HHPOPMAITUH;

HCITOJIB30BaTh CPEICTBA MH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHM
B pEHICHWU KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3AIlMOHHBIX  3aj]ad
c coOmoaeHueM TpeOOBaHMM DJPrOHOMHUKH, TEXHHMKH OE€30MacHOCTH, THUTHCHBI,
pecypcocOepeKeHNsI, TPaBOBBIX M OTUYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30MacHOCTH;

co37aBaTh TEKCTHI (PU3UYECKOTO COJCPIKaHHUS B Pa3IMYHBIX (opMarax ¢ yIETOM
Ha3HaueHUsS WHPOpPMAIMU U TEJEBOM ayIUTOPUU, BHIOMpAs ONTUMAIBHYIO (OpMy
MPE/ICTABIICHUS U BU3yaJIU3aIUH.

KOMMYHI/IKaTI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁnble I[eﬁCTBHﬂ:
OCYUIECTBJISATH OOIIEHNE HA YpOKax (PM3UKU U BO BHEYPOUHOU JEATEIbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIlMi U CMATYATh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAaHAHON U HHIUBUAYAIbHOU PadOTHI;
BBIOMpATh TEMATHKY U METObI COBMECTHBIX ICUCTBUM C YUETOM OOIMX UHTEPECOB,
Y BO3MOKHOCTEU KaXJ0T'0 4JICHA KOJUIEKTUBA;



MIPUHUMATH 1€ COBMECTHOM JIEATEIbHOCTH, OPTraHU30BBIBATh U KOOPJAUHUPOBATH
JENUCTBUS O €€ JOCTUXKEHUIO: COCTABIIATH IJIaH JIEUCTBUM, pacTIpeessITh POJIU C YUETOM
MHEHUN yYaCTHUKOB, OOCYK/JIaTh PEe3yJIbTaTbl COBMECTHOM PabOThI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXKJIOIO0 yYaCTHUKA KOMAaHJbl B OOIIIMIA
PE3yNIBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh  HOBbIE TIPOEKTHI, OIICHMBaTh WAEHM C T[O3UIMH  HOBU3HHBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITH TO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3IMYHBIX CUTYaIMSIX,
MPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIC JeHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIIECTBIIATh TO3HABATEIBHYIO JIEATEILHOCTh B 00J1aCTU (PUBUKHU
U aCTPOHOMHH, BBIBJISITH MPOOJIEMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC
3a]1a4H;

CaMOCTOSITENIbHO COCTaBJISITh IJIAH PEMICHUSI PAaCYETHBIX M KAUYECTBEHHBIX 3a7ady,
IUIaH  BBIMOJHEHUS TPAKTUYECKONM palboThl € Yy4€TOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JABaTh OLIEHKY HOBBIM CUTYyaIlUsIM;

pacMpsaTh paMKi Y4eOHOTO TIpeIMeTa Ha OCHOBE JINYHBIX MPEATIOUYTEHUI;

JieaTh OCO3HAHHBIN BEIOOD, ApTyMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pElICHHE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;,

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO PYIUIIMH B 00JacTU (DU3UKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOLMOHAIbHbII HHTEJIJIEKT:

JaBaTh OLIGHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/ICTh HABBIKAMH TIO3HABATEILHOW pedreKCHH KaK OCO3HAHUSI COBEPIIAEMbIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUN;

MCIOJIb30BaTh MPHUEMBI pediieKcuu sl OLUEHKU CUTYyallud, BbIOOpAa BEPHOTO
pelIeHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIICHUS MO0 UX CHUKEHHUIO;

MPUHUMATb MOTUBBI U pTYMEHTBI IPYTUX IPU aHAINU3€E PE3YIbTaTOB JIEATEIbHOCTH;

NPUHUMATD ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apTyMEHTHI APYTUX MIPU aHAIN3€E PE3YIbTaTOB AESITEILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B nmpouecce aocTtumkeHHs JMYHOCTHBIX pPE3yJIbTATOB OCBOCHHSI MPOTPaMMBbl
no ¢u3MKe M1 YPOBHS CpeAHEro oOmiero oO0pa3oBaHHs Yy OO0ydYaroNIUXCs
COBEPIIECHCTBYETCS AMOLIMOHABHBIN UHTEIJICKT, IpenoJiararonuii
c(hOpMUPOBAHHOCTD:



CaMOCO3HaHHs, BKIIOYAIOIIETO CIOCOOHOCTh IIOHHMAaTh CBOE SMOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAIIPABJICHHUS Pa3BUTHUSI COOCTBEHHOM YMOIIMOHAIBHOM chephl, OBITH
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHNUE, CHOCOOHOCTh aJIallTUPOBATHCS K IMOIIMOHATBHBIM
W3MEHEHUSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKJIIOYAIOUICH CTPEMIJICHHE K JOCTHXKEHUIO WEIU U
yCIieXy, ONTHMH3M, HWHUIIMATUBHOCTb, YMEHHE JI€MCTBOBATh, MCXOJS M3 CBOMX
BO3MOXKHOCTEH;

SMIIATHH, BKIIIOYAIOMIEH CIIOCOOHOCTH ITOHMMAaTh SMOIMOHAJIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBATh €0 MPHU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
CONEPEKNBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpAWBATh OTHOIICHHS
C APYTUMH JIIOABMU, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HHPEIMETHBIE PE3YJIbTATDBI

K koHiy obyuyenuss B 10 kiacce npeiMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUaIOLIUXCS YMEHHIA:

JEMOHCTPUPOBaTh Ha IMpuUMepax pojb M MecTo (UMK B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHUpPAa, B Pa3BUTUM COBPEMEHHOM TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIbHOCTH JIOIEM;

VUUTBIBATH  TPAHULBl NPUMEHEHHS  M3YYEHHBIX  (U3MYECKUX  MOJEJe:
MaTepuajbHas TOYKa, MHEpLUUaibHas cUcTeMa OTcu€ra, aOCOJIIOTHO TBEPIOE TEIO,
WJCAIBHBIN Ta3, MOJEIU CTPOCHHS Ta30B, KUIKOCTEU W TBEPIBIX TeEJ, TOYEYHBIN
ANEKTPUYECKUH 3apsij] NPU PEIIEHUH (PU3NYECKHUX 3a/1ay;

pacno3HaBaTh (PU3NYECKHUE SIBICHHS (TMPOIECChI) U OOBICHITH MX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUs BEUIECTBA H
ANEKTPOAUHAMUKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBUKEHUE,
CcBOOOAHOE MaJeHUuEe TeJ, ABMKCHHE IO OKPYKHOCTH, HHEPIMs, B3aHUMOJCICTBHE
ten, nuddys3us, OpOyHOBCKOE MABUKEHHE, CTPOCHHME XKUAKOCTEH M TBEPABIX Tel,
u3MeHeHne oObéMa TeNl MpU HarpeBaHuu (OXJIAXACHWU), TEIJIOBOE paBHOBECHE,
UCIIapeHue, KOHACHC AU, IUIaBICHUE, KPUCTAILIN3ALMS, KATIEHNUE, BIIAYKHOCTh BO3/yXa,
MOBBIIEHUE NIaBJICHUS ra3a IMPU €ro HarpeBaHWHU B 3aKPBITOM COCYHE, CBA3b MEXIY
rapaMeTpaMM COCTOSIHHS Ta3a B H30MPOLIECCaX, JIEKTPU3ALMS TeN, B3AaUMOACHCTBHE
3apsJI0B;

ONUCHIBATh MEXAaHUYECKOE JABI)KCHHE, MCIONb3ys (U3NUecKre BETUYHUHBIL:
KOOpAMHATA, MyTh, IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUIIA, UMITYJIbC
Tela, KUHETUYeCKas »HHEprus, NOTCHIMAJIbHAsI SHEPrus, MeXaHuyeckas pabora,
MEXaHUYECKasi MOIIHOCTh; PU OMHCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKHM CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAYEHUS M EAMHUIbI, HaXOAUTh (QOPMYIIbI,
CBSA3BIBAIOIIME  JIAHHYI0  (PU3WYECKYI0 BEIMYMHY C JIPYTUMU  BEJIMYUHAMU,



ONKMCHIBATh U3YYEHHBIC TEIUJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIIOIb3YS
dbu3nUecKue BEJIMYMHBL: JIaBJICHUE Ta3a, TeMIlepaTypa, CpeHsIsl KUHETUYeCKasi SHEPTUsl
Xa0TUYECKOTO JBIKEHHUS MOJIEKYJ, CpPEOHEKBagpaTU4yHas CKOpPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, KodQ(UIHMEHT MOJIe3HOTO
JEUCTBUS TEIJIOBOTO JBUTATENs; MPU OMHCAHUM MPABUIBHO TPAKTOBATh (HU3MUECKUMN
CMBICJT MICTIONIb3YEMBIX BEIUYMH, UX OOO03HAUCHUS M EIUHUIILI, HAXOAUTh (HOpMYyIIHI,
CBSI3BIBAIONINE JAHHYIO (U3HYECKYIO BETMYUHY C IPYTUMH BEIIMUNHAM;

ONMUCBHIBATh M3YYEHHBIE JJIEKTPUYECKUE CBOWMCTBA BEIIECTBA WM JJIEKTPUUYECKHE
ABJIEHUST (MIPOLIECCHI), HUCHONB3YS (U3MUECKUE BEJIWYUHBL: SJICKTPUUYECKUN 3aps,
ANEKTPUYECKOE TMOJIE, HANpsHKEHHOCTh MOJIA, TMOTEHIHWAN, Pa3sHOCTh IMOTEHIUAJIOB;
IIPU OMTUCAHUU MPABUIBLHO TPAKTOBATH (PU3UUECKUM CMBICI UCTIOIB3YEMbIX BEIUYUH, UX
0003HAaUCHUSA W €AVHUIII, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DPU3UUYECKYIO
BEJIMYUHY C APYTUMU BEIIMYUHAMU;

aHAJIM3UPOBATh (PUBUYECKHE MPOLIECCHI U SIBJICHUS, HCIOIb3Ys (PU3NUECKUE 3aKOHBI
M OpUHLMIBL 3aKk0H BcemupHoro taroreHus, I, II u III 3akonsl HeroToHa, 3aK0oH
COXPaHCHHMS MEXAHWYECKOM DHHEPruH, 3aKOH COXPAHEHUS WMIYJIbCA, IPUHIIUIT
CYIIEpPIIO3ULIMM  CWJI, IPUHLMII PAaBHONPABUS HWHEPLUHUAIBHBIX CUCTEM OTCUETa,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOEHHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBI3b
CpelHEe KWHETUYECKOM SHEPrHMHM TEIUIOBOIO JIBH)KEHHSI MOJIEKYJ € aOCONIOTHOM
TEMIIEPAaTypOM, NEPBbIA 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPAHEHUsS DJIECKTPUYECKOTO
3apsna, 3akoH KylioHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOe BhIPAKEHUE U yCIOBUS (TPaHULIbI, 0071aCTH ) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC MPUHIIMIBI JACHUCTBUS MAaIllUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pas3inyaTh YCIOBUS HMX OE30MaCHOTO HCIOJb30BaHUS B TOBCEIHEBHOMN
KUA3HU;

BBITIOJTHSITh DKCTIEPUMEHTHI 10 UCCIEAOBAHUIO (PU3MUECKUX SIBJICHUNA U MPOIIECCOB
C HCIIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX H3MEpPEHUM, MpU ATOM (OPMYIHUPOBATH
npoOiemy/3aadyy W THUIOTE3y YYeOHOro OKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY
U3 MPEJII0KEHHOTO 000PYA0BaHUS, POBOAUTH OIBIT U (POPMYJIMPOBATH BHIBOJIBI;

OCYILIECTBIIATH MPSIMbIE Y KOCBEHHBIC U3MEPEHUsT (PU3UYECKUX BEITUYUH, PU ITOM
BBIOMpATh ONTUMAJBHBIM CIIOCOO W3MEPEHUS M UCIOJIb30BaTh W3BECTHBIC METOJbI
OLICHKH IOTPELIHOCTEN U3MEPEHHU;

UCCJIeI0BATh 3aBUCUMOCTH MEXAY (GU3MUECKUMHU BEJIMYMHAMU C HUCIIOIb30BAHUEM
MPSIMBIX U3MEPEHUH, PU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DHKCUPOBAThH Pe3yIbTaThl
MOJTY4YEHHOU 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BHJE TaONHI] U TpaduKOB, JeNIaTh
BBIBO/IbI 10 PE3YyJIbTATAM UCCIIENOBAHNS;

co0roaTh mpasuiia 0€30MacHOTo TPyAa MPH MPOBEIEHUH HCCIET0BAaHNN B paMKax
y4eOHOT0 HJKCIEPUMEHTA, y4eOHO-UCCIIEOBATEIbCKON M TPOEKTHOW JESITeNIbHOCTH
C UCTOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBAHUS;

pemiaTh pacy€THbIC 3a/lauyu C SIBHO 33JaHHOW (DU3UYECKON MOJENbI0, UCHOJb3Ys
dbu3nYecKue 3aKOHBI W TPHUHIUIIBI, HA OCHOBE aHAM3a YCIOBUSA 3a7a4d BBIOMPATH



(GU3HYECKYI0 MOJIETb, BBIICIATh (QU3NYECKUE BEIMYMHBI M (HOPMYIIbI, HEOOXOAUMBIC
TS €€ peleHus, MPOBOIUTH pacYEThl M OIICHUBATH PEaTbHOCTh MOTyUYEHHOTO 3HAYCHUS
(bU3UYECKON BEIIMUNHBI,

pelath KayeCTBEHHBIC 3aJavd: BBICTPAaWBATh JIOTHUSCKH HEMPOTHBOPCUHBYIO
IENOYKY pACCY)KIEHHH C Omopold Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busznyecKue SBICHMS,

UCTIONB30BaTh TPU PEIICHWH y4eOHBIX 3a7ad COBPEMEHHBbIC HH(OpPMAIMOHHEIC
TEXHOJIOTHHM JUI TIOMCKA, CTPYKTYPUPOBAHHWS, HWHTECPIPETAIMU M IPEICTABICHUS
y4eOHOW ¥ HayYHO-TIOMYJISIPHON HH(GOPMAITH, TTOJIYIeHHOHN U3 pa3InIHBIX UCTOYHUKOB,
KPUTHUYECKH aHAIM3UPOBAThH MOTydaeMyr0 HHPOPMAIIHIO;

NPUBOJUTh TPHUMEPHI BKIaJa POCCHUCKUX W 3apyOCKHBIX YUIEHBIX-(PH3UKOB
B Pa3BUTHE HAYKH, OOBICHEHUE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TCOPCTHUCCKHE 3HAHWSA 10 (HU3MKE B TOBCEIHEBHOW JKU3HU
Uit obecriedeHusl O€30TacHOCTH TMPHU OOpalieHUuH ¢ TpUOOpaMu W TEXHHYSCKUMU
YCTPOMCTBAMHM, JUUII COXPAHCHHS 370POBbS W COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
TIOBEJICHUS B OKPYKAIOIICH cpejie;

paboTaTh B TPYIINE C BHITOJHEHUEM PAa3IMYHBIX COUAILHBIX POJICH, IIIAHHPOBATh
paboTy TpyMIbI, palWOHAIBHO pacHpelaeisaTh OOS3aHHOCTH H  IUTAHHPOBATH
JESATSIIBHOCTh B HECTAaHAAPTHBIX CHUTYaIMsAX, aJCKBATHO OIICHWBATH BKJIAJ KaXKIOTO
U3 YYACTHUKOB TPYIIIHI B PEIICHHE PacCCMAaTPUBAEMOU MPOOIICMEI.

K xoniy obyuenuss B 11 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

JEMOHCTPUPOBATh HA TMpUMEpax pojb M MecTo (U3uKd B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBl MHpaA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B IIPAKTUYECKOW MJEATEIbHOCTUA JIOAEH, UEJIOCTHOCTh U EIUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

VYHUTHIBATh TPAHUITBI MPUMEHEHUS W3YUYEHHBIX (DU3UYECKUX MOJIEICH: TOUCUHBIN
DIIEKTPUIECKUI 3aps, Tyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, A/IEPHAS] MOJAETH aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIAJpa TIPU pelIeHnd GU3NISCKUX 3a/1ay;

pacno3HaBath (pU3NUYECKHE SBICHUS (TIPOIECCh) W OOBICHATH WX Ha OCHOBE
3aKOHOB DJICKTPOAMHAMHUKH W KBAHTOBOH (DM3HMKH: JJIEKTpUUYECKas MPOBOJUMOCTS,
TEIUIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aWMOJICHUCTBUE
MarHuTOB, DJIEKTPOMATrHUTHAS WHIYKIWSA, ACHCTBHE MArHUTHOTO TOJII Ha MPOBOIHUK
C TOKOM W JBWXKYIIUWACS 3apsl, DJJICKTPOMArHUTHBIE KoOJieOaHUST U  BOJIHBI,
NPSIMOJIMHEMHOE PACTIPOCTPAHEHHUE CBETa, OTPAKEHUE, MTPEIOMIIEHUE, UHTep(hepeHIIus,
Tupakus W MOJspU3alus CBeTa, AMCIEPCHs cBeTa, (poTosnexTpuueckuid 3pdext
(boToaddexT), cBeTOBOE MaBICHHWE, BO3ZHUKHOBEHHE JIMHEHYATOTO CIHEKTpa aroma
BOAOPOJA, €CTECTBEHHAas u UCKYCCTBEHHAs PaANOaKTUBHOCTH;



ONKCHIBATh HW3YYEHHBIE CBOMCTBAa BElIECTBA (AJIEKTPUYECKUE, MAarHUTHBIE,
ONTHYECKHUE, IEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U DJIEKTPOMArHUTHbBIC
SBJICHUSI (TIPOIIECCHI), UCTIONB3YsS (DU3NUECKUE BEIIMUUHBI: AJICKTPUUECKHUM 3apsij, cuiia
TOKa, OJJIEKTPUYECKOE HANpSIKEHHUE, JJIEKTPUUYECKOE COMPOTHUBICHUE, pPa3HOCTb
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CUila, paboTa TOKA, MHAYKIUS MAarHUTHOTO TI0JIsA, CHJIa
Awmnepa, cwia JlopeHua, HWHIYKTHUBHOCTh KaTYIIKH, SHEPrus 3JIEKTPUYECKOro U
MarHUTHOTO TOJIEH, IEPUOJI U YacTOTa KoieOaHui B KOJeOaTeIbHOM KOHTYpE, 3apsii U
cuja TOKa B TPOLIECCE TApMOHUYECKUX SJIECKTPOMArHUTHBIX KoJieOaHuM, (POKycHOe
pacCTOSIHUE W ONTUYECKas CHJIa JIMH3bL, NP ONUCAHWU MPABHIBHO TPAaKTOBATh
(bu3MYeCcKuil CMBICT HCTOJIB3YEMbIX BEJIMYUH, X 0003HAYEHUSI U €IUHUIIbI, YKA3bIBATh
(opMyJIbl, CBA3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAMU;

ONKCHIBATh U3yUYEHHBIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, UCIIONb3Ys (PU3HUECKHUE
BEJINYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUS
Y UMITYJIbC (POTOHA, MEPUO/ MOTypacnaaa, SHEPTUs CBSI3U ATOMHBIX SIJIEP, TPU ONTUCAHUU
MPaBUIBLHO TPAKTOBATH (PU3UUECKUI CMBICIT UCTIOIB3YEMBIX BETUYHH, UX 0003HAUCHUS U
CAMHMIIBI, YKa3bIiBaTh (OPMYJIbl, CBS3BIBAIONIUE JIAHHYIO (DU3UYECKYI0 BEIHYUHY
C IPYTHUMH BEJIMYMHAMHU, BBIYUCIIATH 3HAUCHUE (PU3NUECKON BETUUUHBL;

aHAJIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U SIBICHUS, UCTIOIb3Ys PUINUECKUE 3aKOHbI
U NpUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0OBATEILHOIO U MapaJljIeIbHOTO COEIUHEHUS
IIPOBOJIHUKOB, 3akOoH Jlxoyisa—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM HHAYKLHUH, 3aKOH
NPSIMOJIMHEWHOIO  paclpOCTPAHEHUs CBETA, 3AaKOHBI OTPAKEHHMS CBETA, 3aKOHBI
NpEJIOMJIEHUSI CBETa, ypaBHEHUE OWHIUTEHHA 17 (oTodddexTa, 3aKOH COXpaHEHUS
DHEPIUH, 3aKOH COXPAHECHMSI MMIIYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOIOo 3apsja,
3aKOH COXPaHEHUs1 MacCOBOT0 YHCIIa, MOCTYJIaThl bopa, 3aK0H paguoakTUBHOIO pacnaja,
Opyd 3TOM pa3auyaTrh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe
BBIPOKEHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OMpEeNeNsaTh HalpaBiICHUE BEKTOpAa WHIYKIMM MArHUTHOTO TMOJISI IPOBOJHHUKA
C TOKOM, CUJIbl AMmiepa u cuiibl JIopeHna;

CTPOUTH M OIHUCHIBaTh M300pakeHHE, CO3aBacMOE€ IJIOCKUM 3€pKajoM, TOHKOU
JINH30M;

BBITIOJIHATD HKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PM3UUECKUX SIBIEHUN U MPOLIECCOB
C HCIIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX HM3MEpPEHUM: MpU 3TOM (HOPMYIUPOBATH
npoOiemy/3aadyy W THUIOTE3y YYeOHOTOo DOKCIEpPUMEHTa, COOMpaTh YCTaAaHOBKY
U3 MPEI0AKEHHOT0 000pYAOBaHUS, IPOBOAUTH OMBIT U (POPMYJIMPOBATH BHIBOIBI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU 3TOM
BbIOMpaTh ONTUMAIbHBIA CHOCOO M3MEPEHUsT W HCIOJb30BaTh HW3BECTHBIE METObI
OLICHKH NOTPELIHOCTEN U3MEPEHN;

UCCJIeIOBATh 3aBUCUMOCTH (DU3MUYECKUX BEJIMYUH C MCIOJb30BAHUEM MPSIMbBIX
U3MEPEHHI: TpU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATh pe3yJabTaThl
MOJy4YEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIUYUH B BHUJAE TaOmuil U TpaduKoB, JenaTh
BBIBO/IbI o pe3ysbTaram UCCJIEI0BAHMS;



co0roaTh mpasuiia 0€30MacHOTo TPyAa MPH MPOBEICHUH UCCIEI0BAaHUMN B paMKax
y4e0HOTO JKCHEPUMEHTa, y4eOHO-UCCIIEOBATEIbCKON W IMPOEKTHOM JEeATEIbHOCTH
C UCMOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JaAOOPATOPHOTO 00OPYI0BAHUS;

pemiaTh pacy€THBIE 3a/1a4d C SIBHO 3aJaHHOW (PU3NYECKON MOJEIBIO, UCIOJIb3YS
(¢u3nyeckue 3aKOHbl M MPUHLUIBI, HA OCHOBE aHalW3a YCIOBUS 3aJaud BBIOMpATh
bu3nYECKyI0 MOEIb, BBIACIATH (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE AJIst
e pelleHHs, TPOBOAUTh PacUy€Thl U OLIEHHBATh PEATBHOCTH MOJYYEHHOI'O 3HAYEHUS
(u3NYECKOI BEINYNHBI;

pemiaTh KayeCTBEHHBIE 3aJauyM: BBICTPAWBATh JIOTMYECKHM HENPOTUBOPEUHBYIO
LENOYKY PACCYKJIEHUH C ONOpOM Ha HW3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
dbu3nYecKue SBJICHNUS,

MCIIOJIb30BaTh MPHU PEIICHHH YYEOHBIX 3a/lad COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJOTMM Il TIOUCKA, CTPYKTYpUPOBAaHHUS, HHTEPOPETALUMU U MPEICTaBICHUSA
y4eOHOH U HAYYHO-NOMYJISIPHON HH(POPMALIUU, TOJYYEHHON U3 Pa3JINYHBIX HCTOYHUKOB,
KPUTHYECKH aHAIU3UPOBATH NOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSACHATh NPUHLHUIBI JEHCTBUS MalllH, NMPUOOPOB U TEXHUUECKUX YCTPOUCTB,
pa3anyaTh yCIOBHs UX OE€30MaCHOTO MCIIOJIb30BAHUS B IOBCEAHEBHOMN KU3HU;

OPUBOJAUTH MPHUMEPHl BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B 00BICHEHHE MPOLECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTUE TEXHUKHU
1 TEXHOJIOTHU;

MCIIOJIb30BaTh TEOPETUYECKHE 3HaHUs MO0 (U3NKE B TOBCEIHEBHOM >KU3HU
g obecriedeHusi 0€30MacHOCTH MpU OOpallleHuu ¢ MpuOopaMu U TEXHUYECKUMHU
yCTpOMCTBaMM, ISl COXpAHEHUs 370POBbSI U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B IpyMIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBAThH
paboTy Trpynmbl, pALMOHAIBHO pACHpEAeNATh OO0S3aHHOCTHU W IUIAaHUPOBATH
NEeSATEIbHOCTh B HECTAaHAAPTHBIX CHUTYyalUsX, aJ€KBATHO OLICHUBATh BKJAJl KaXKJIOTO
U3  YYaCTHMKOB  TpYIIbl B  pEHIEHHE  paccMaTpuBaeMoil  IpoOJIEeMBI.



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
No HaumenoBanue K o
0 pAsIEIIOB K TeM OJINYECTBO TTporpaMMHOE COTIEpIKAHHE CHOBHBIE BUJIBI 1€ATEILHOCTHA
wn y4eOHOro npeaMera Hacos 00y4aromuxcs

Paznen 1. @®usuka 1 MeTOAbl HAYYHOT'O NO3H

AHUA

1.1 | ®usuka u MeToIbI 2 ®u3uka — HayKa 0 IPUPOJIE. N3yuyeHne HayYHBIX (AMIIUPUUYECKUX U
HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bI TO3HAHUS TEOPETHUYECKUX) METO/I0B MTO3HAHUS
OKPY’KAIOLIEro MUPA. OKPY’KAOLIEro MUPA.
Ponsb s3xkcnepumenTa u Teopun OO0cy:x1eHne rpaHul IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IPUPOJIBI. ¢u3NYeCKUX 3aKOHOB U TEOPHIl.
DKCIEpUMEHT B (PU3UKE. PaGora B rpymnmne no noaroToBke
MopenupoBanue GpuandecKux KOPOTKHMX COOOIIEHUI O POJIK U MECTE
SIBJICHUM U ITpoueccoB. HayuHblie (U3UKY B HAyKE U B MPAKTUYECKOU
runote3bl. Pu3nuecKue 3aKOHbI U NEATEIIBHOCTH JIFOJIEN.
Teopud. [ paHHIIbI IPUMEHUMOCTH JleMOHCTpanys aHaJIOTOBbIX U
¢uznyeckux 3aKoHOB. [IpuHnun U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHUS. KOMITbIOTEPHBIX TATYUKOB.
Ponw u MmecTo dpusnku OcBoeHne OCHOBHBIX MPUEMOB PaOOTHI
B (hpopMUpOBaHUU COBPEMEHHOM ¢ ungpooit 1abopaTopueil no pusnke
Hay4YyHOU KapTUHBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH
Hroro no pazneny 2

! TIpu paspabortke pabodell MPOrpaMMBl B TEMATHUECKOM IUIAHMPOBAHHH JOJIKHBI OBITh YUTCHBI BO3MOMKHOCTH HCIIONB30BAHMS SEKTPOHHBIX (IH(POBHIX)
00pa3oBaTeIbHbIX PECYPCOB, SIBJIAIOLIUXCS yUeOHO-METOAUYECKUMU MaTepualaMy, COAEpKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 00pa30BaHUM.



Pa3gen 2. Mexanuka

2.1

KunemaTtuka

MexaHnueckoe ABUKEHHUE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nekeHus. Cucrema oTcyéTa.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MaTEPUAIIbHOM TOUYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CioxxeHue
MIEPEMEIICHHUH U CII0KEHUE
CKOpOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE
NPSIMOJIMHENHOE JBUKECHHUE.
I'padyixu 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHMS, ITyTH U
NepEMEILICHHS] MaTepUAIbHOW TOUKHU
OT BPEMEHH.

CBobOoaHOE nageHue. Y ckopeHue
CcBOOOIHOTO Na/ICHUSI.
KpuBonnHenHoe 1BUKEHHUE.
JIBrKeHHne MaTepraIbHOM TOYKHU
10 OKPY>KHOCTH € IOCTOSTHHOM 110
MOJIYJIFO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JTMHEIHAs CKOPOCTb.
[lepuon n yactora oOpanieHus.
LleHTpOCTPpEMUTENBHOE YCKOPEHHE.
TexHuyeckue ycTponcTsa u

[IpoBeneHue sKCIEpUMEHTa: U3yUEHHUE
HEPAaBHOMEPHOT'O ABMXKEHHUS C LEJIBIO
OIIpe/IeNICHUs] MTHOBEHHOW CKOPOCTH;
UCCIJIEJOBAaHUE COOTHOILIEHUS MEXITY
yTSAMHU, TPOHAECHHBIMU TEJIOM

3a [10CJIEJOBATEIbHbIE PABHBIE
IIPOMEKYTKHA BPEMEHH IIPU
PAaBHOYCKOPEHHOM JIBUKEHUU

C HAa4aJIbHOW CKOPOCTBIO, PABHOW HYJIIO;
W3y4YEHUE ABUKCHUS IIapUKa B BA3KON
KUJKOCTH; U3yUCHHE JIB)KCHHUS TEA,
OpOILIEHHOTO TOPU3OHTAIIBHO.
OOBbsicHEHUE OCHOBHBIX TPUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKMX Kak: CIIUJOMETP, LEMHbIE U
pPEMEHHBIE Nepeauu IBHXKESHUS; U
YCJIOBUH UX O€301aCHOTO
UCIIOJIb30BAHUS B MOBCETHEBHOM
KHU3HU.

Pelenue pacu€THbIX 3aa4 C ABHO
3aIaHHOM (PHU3UYECKON MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX (pOpMyI
KMHEMATHUKH.

[TocTpoenue u ananus rpaukoB
3aBUCUMOCTEN KMHEMATHYECKUX
BEJIMYMH OT BPEMEHU

IUIsl PABHOMEPHOTO




MPaKTUYECKOE TPUMEHEHUE:
CIUJIOMETP, JIBUKEHHUE CHAPSI0B,
LIEIHBIE U pEMEHHBIE NIEpelaun

Y PAaBHOYCKOPEHHOT'O ITPSMOJIMHEUHOTO
JIBUKCHMSL.

Pacnio3znaBanue (pu3nuecKux SBICHUHI
B YUEOHBIX OIIBITAX U OKPYXKaroIei
KU3HU: PABHOMEPHOE U
PABHOYCKOPEHHOE NPSMOJIMHENHOE
JABUKEHHE, CBOOOTHOE MTaJICHUE TEl,
JBHKEHUE 10 OKPYKHOCTH.

OnucaHre MEXaHU4YECKOTO ABUKECHUS
C MCTIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: KOOPJAMHATA, ITyTh,
[EPEMELICHHUE, CKOPOCTh, YCKOPEHUE.
PaboTa B rpynnax npu mjiaHupoOBaHUH,
IIPOBEJACHUH U HHTEPIPETALIUN
PE3yJbTAaTOB OIBITOB U aHAJIN3E
JOTIOJIHUTENIBHBIX NCTOYHUKOB
uH(pOpMaIUK 10 TEME

2.2

JInHamuKa

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
NHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [puanun
Cynepro3uunu cuil. Bropou 3akoH

Herorona 1y MaTepraibHON TOUKMU.

Tperuit 3akoH HeroToHa

JUISl MATEPUAITBHBIX TOYEK.
3aKOH BCEMHUPHOTO TATOTCHHUSI.
Cuna tskectu. IlepBas
KOCMHYECKasi CKOPOCTb.

CpaBHEHME MacC B3aMOICUCTBYOIINX
Tl

W3ydeHnne 3aBUCUMOCTH CHJITBI
YIOPYTOCTH OT fehOpMallii; CpaBHEHHUE
CHJI TPEHHUS MTOKOSI, KAaUeHUs U
CKOJIBKECHUSI.

OOBbscHEeHHE HEBECOMOCTH.
IIpoBeneHue 3KcriepuMeHTa:
UCCIIEIOBaHHE 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOLIUX B IPYKUHE
Y pe3MHOBOM 00pasIle, OT UX




Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenus (mokosl,
CKOJIb)KECHHUSI, KAUEHU ).

Cuna tpenus. Cyxoe TpeHue.
Cuuta TpeHUs CKOJIBKEHHUS U CUIIa
TpeHus nmokos. Koadurment
TpeHus. Cuia COnpOTHUBIICHUS
MIPU JBUKEHUM TeJa B )KUIAKOCTH
WJIM Ta3e.

[TocTynarenbHOE 1 BpalaTeabHOE
IBUKEHHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHJITBI OTHOCUTEIBHO OCH
BpaiieHus. [lnedo cuibl. YcinoBus
paBHOBECUS TBEPAOTO TEJIA.
TexHuueckue ycTpoucTsa u
MPAKTHYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITYyTHUKOB

nedopMalum; U3y4eHNue JTBHKCHUS
Opycka 1o HaKJIOHHOU TIJIOCKOCTH;
HCCIIeIOBAaHKE YCIIOBUI paBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpAaICHMUS.

OO0ObsacHeHHe 0cOOEHHOCTEN
PAaBHOMEPHOTO ¥ pPaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBUKCHUS,
CBOOOHOIO ITaJI€HUS TEN, IBMKEHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0oHa BCEMHPHOTO
TSATOTEHUS.

OOBsiCHEHHE OCHOBHBIX ITPUHIIUIIOB
JIEMCTBUS MOIITUITHUKOB U UX
MIPAKTUIECKOTO TPUMCHCHHSI.
OOBsicCHEHUE JBUKEHUSI UCKYCCTBEHHBIX
CITyTHHKOB.

Pemenne pacu€THbIX 33124 C SBHO
3aIaHHOM (PM3UYECKON MOJIEIIBIO

C MCITOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 HopMyJT TMHAMUKHU.

PacnioznaBanue Gpu3ndeckux sBICHUAN
B Y4€OHBIX OMBITaX U OKPYKAIOIIeH
YKU3HH: HHEPITUS, B3aUMOJICHCTBHUE TEI.
AHanu3 PU3NUECKUX MPOIECCOB U
SIBJICHUH C MCIOJIb30BAHUEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH BCEMHUPHOTO




tsarorenus, |, || u 111 3akonsl HerotoHa,
MPUHITUT CYTIEPIIO3UIIANA CHJI, TTPHHITHII
PaBHOIIPABHOCTHU MHEPIIUATIbHBIX
CHCTEM OTCUETa

3aKOHBI COXPAHEHHUS B 6
MEXaHUKe

Nmnynec MaTepuanbHON TOUKU IIpoBeneHne IKCIEpUMEHTA: U3YUEHUE
(Tena), cUCTEMBI MaTepUaAIbHbBIX a0COJIIOTHO HEYIIPYToro yaapa

To4eK. IMITyJIhC CHJTBI M U3BMEHEHHE | C IIOMOILBIO JIBYX OJMHAKOBBIX
UMITYJIbCA TeJla. 3aKOH COXPAaHCHMsI | HUTSAHBIX MasATHUKOB; UCCIIEIOBAHUE
uMIyiabca. PeakTUBHOE JBHKCHHE. | CBSI3U paOOTHI CUIIbI C ©3BMEHEHUEM

Pabora cuiibl. MOIIHOCTH CUITBL.
Kunetnueckas sHeprus
MaTepHAIBHON TOUKH. Teopema
00 M3MEHEHUU KHHETUYECKON
SHEPIUHu.

[TorenunanbHasg SHEPTHUSL.
[ToTeHmanbHast SHEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3M TOBEPXHOCTH 3EMIIH.
IloTennmaipHEBIE U
HEMOTEHIHAIbHbIE CUIIbL. CBS3b
pabOThl HEMOTEHITUATBHBIX CHJI
C UI3MEHCHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TeN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKOU
SHEPIUMu.

Yupyrue u Heylnpyrue

MEXAHUYECKON SHEPIUHU Tela

Ha IPUMEPE PACTKEHUS PESUHOBOTO
KIyTA.

OrneHka a0COMIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYHH.

Pemenune pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYIECKON MOJIEIIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB

1 hopMyJ TMHAMUKU U 3aKOHOB
COXpPAHECHUS.

Pemenne kaueCcTBEHHBIX 3a1a4

C ONOPOW HA U3YUYEHHBIE B pA3Eie
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3MYECcKue SIBICHUS.

Onucanue MEXaHUYECKOTO JBUKEHUS C
HCIIOJIb30BaHNEeM (PU3UYECKUX BEJTUYUH:
MMITYJIbC TEJAa, KHHETUYECKas SHEPT U,




CTOJIKHOBEHMS.
TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KOIIEP, IPYKUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

MOTEHIIMATbHASI JHEPT UL, MEXaHUIeCKast
paboTa, MexaHUYECKast MOITHOCTb.
Ananmn3 QU3NIECKUX MPOIECCOB U
SIBIICHUH C UCTIOJIb30BaHUEM 3aKOHA
COXPaHEHUs MEXaHUYECKON SHEPTHUH,
3aKOHA COXPAHECHUS UMITYJIbCA.
OOBsicCHEeHNE OCHOBHBIX MPUHITUTIOB
JCHUCTBUS U TIPAKTUYECKOTO
MIPUMEHEHUS TEXHUIECKUX YCTPONCTB,
TaKMX Kak: BOJOMET, KOIEP,
IIPY>KUHHBIN UCTOJIET.

OObsicHEHUE JBUKEHUS PAKET C OMOPO
Ha U3y4YeHHbIC (PU3NUYECKUe BETNYMHBI U
3aKOHBI MEXaHUKH.

Hcnonb3oBanue mpu MoaroToBKe
COOOIIEHUH O TIPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTUH IS
MOMCKA, CTPYKTYPUPOBAHHS,
WHTEPIPETALNUU U TIPEICTABICHHUS
uH(pOpMaIU, KPUTHIECKUN aHATHU3
noytyqaemMou uHpopManuu

[IpoBeneHre KOCBEHHBIX N3MEPEHUH,
HUCCIeI0BaHNUI 3aBUCUMOCTEN
(M3UYECKUX BEIIMYWH, TIPOBEPKA
MIPEIJIOKEHHBIX THITOTE3

Hroro no pasneny
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Pa3nen 3. MoJgiekyJ/isipHasi pu3nka ¥ TepMOIMHAMUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYCCKOU TCOPUH

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX OIIBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBMXKEHHUE.
Huddysus. Xapaktep IABUKCHHUS U
B3aUMOJICMCTBUS YaCTUIl BEIIECTBA.
Mopenu cTpoeHus ra3os,
YKUJIKOCTEU U TBEPIBIX TEI U
00BSCHEHHE CBOICTB BEIlIECTBA

Ha OCHOBE 3THUX Mozenen. Macca u
pa3Mepbl MoJiekyi1. KonnuectBo
BemlectBa. [loctosiHHass ABorajpo.
TeruioBoe paBHOBECHE.
Temmneparypa u e€ usmepeHue.
[Tkama remneparyp Llenscust.
Mogens uneajasLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
T€OPUH UACATBLHOIO Ta3a.
AOGcoiroTHas TeMIiepaTypa Kak Mmepa
CpEIHEN KNHETUYECKOM DHEPTUU
TETUIOBOTO JBUKEHUS YaCTHII rasa.
[ITkama remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenneneeBa—Knanerpona.

3akoH [lanbToHa. M30ompornecchl

IIpoBeneHune 3KkcrniepuMeEHTa:
ONPEIEIICHNE MACCHI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpPEeHU1 00bEMa KOMHATBI, 1ABJICHHUS
Y TEMIIEPATYPHI BO3/IyXa B HEW;
HCCJIEIOBAHUE 3aBUCUMOCTU MEXIY
IapaMeTPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OneHka abCONIOTHBIX U OTHOCUTENBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3UUYECKUX
BEJIMYHH.

OObsicHEHUE OCHOBHBIX NMPUHIIUIIOB
JIEUCTBUN TepMOMETpa U OapoMeTpa u
YCJIOBUH UX O€301aCHOTO
UCITOJIb30BAHUS B IIOBCEIHEBHOM
AKU3HH.

Pacno3naBanue pusnveckux siBICHUN

B Y4E€OHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: U Py3usi, OpOyHOBCKOE
JIBIKEHUE.

OnucaHue TerIOBbIX SIBJICHUN

C UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JaBJICHUE ra3a, TeMIlepaTypa,
CpEIIHSsI KWHEeTUYeCKast SHEPTUsl
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJI,
CpeAHEKBaApaTUYHASI CKOPOCTh




B UJICATIbHOM Ia3€ C HOCTOSIHHBIM
KOJINYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
M30MPOIIECCOB: U30TEpMa, U30X0Pa,
n3o0apa.

TexHuueckue ycTpoucTBa 1
MPaKTUYECKOE TPUMEHEHHUE:
TepMOMETp, OapoOMeTp

MOJIEKYL.

AnHann3 GU3NYECKUX MPOILECCOB U
SIBJICHUM ¢ Hcrojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEN
KMHETUYECKOW YHEPTUHU TEMIIOBOIO
JBIDKCHUS MOJICKYJT ¢ a0COJIFOTHOM
TEMIIEPATypPOH.

Pemenune pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PM3UYECKON MOJIEIIBIO

C MCII0JIb30BaHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJICKYJISIPHOUN (DH3UKH.

Pabota B rpynnax npu rjiaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETALIUN
pe3yJIbTATOB OINBITOB M aHAJIU3E
JOTOJIHUTEIIbHBIX NUCTOYHHUKOB
uH(pOpMAIUH 10 TEME

3.2

OCHOBBI
TEPMOJIUHAMUKH

10

TepmoguHaMHu4eCcKas cCucTeMa.
BryTtpennss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
CIT0COOBI €€ N3MEHEHHUS.
KonuuectBo TemnoTsl u paboTa.
BuyTpenHsis s3Heprus 0JIHOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEPENaYu: TEIIIONPOBOAHOCT,
KOHBEKIINS, U3IIyYECHHE. Y IeTbHas
TEeIUIOEMKOCTE BEIIIECTBA.

IIpoBeneHne SKCIIEpUMEHTA: U3MEPEHUE
YACIBHOMN TENIOEMKOCTHU BEILIECTBA.
OneHka abCONIOTHBIX U OTHOCUTENbHBIX
MOTPEUTHOCTENW U3MEPEHUN (PU3NYECKHUX
BEJINYHH.

N3yuenue Mmozeneil napoBoi TypOUHBI,
JIBUTATENs BHYTPEHHETO CropaHusl,
PEAaKTUBHOIO IBUTATEII.

OOBbscHEHNE IPUHIUIIOB ACUCTBUS U
yCIIOBUI 6€30MacHOr0 UCIOIB30BaHUS




KonnuecTBo TemnoTel

MIpU TETUIONEPENAYE.

[TonsTre 06 aguabaTHOM MpoIecce.
[lepBbIit 3aKOH TEPMOJIUHAMUKH.
[IprmeHeHue epBOro 3aKOHa
TEPMOJUHAMUKHU K H30TIPOLIECCAM.
['paduueckas uaTepnperanus
paboThI raza.

BTopoii 3aKk0H TEpMOAMHAMUKH.
HeobOpatumocTs npoiieccos

B [IPUPOJIE.

TerutoBbie MaInHbL. [[pruHIUIIBL
NEWCTBUS TEIIOBBIX MAIIUH.
[IpeobpazoBanus SHEPTUN

B TEIUIOBBIX MalllMHaX.
Koaddurment nonesnoro aeiicTBus
TETUIOBOM MAIlIHBI.

Huxn Kapnuo u ero kosduimeHt
IIOJIE3HOTO JECUCTBHS.
DKOJIOTHYECKHUE TPOOIEMBI
TEIJI03HEPTETUKHU.

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
JIBUTaTeJIb BHYTPEHHET0 CrOpaHusl,
OBITOBOM XOJIOJIUIBHUK,
KOHJTUIIMOHED

B TTIOBCETHEBHOM KM3HU ABUTATEIIS
BHYTPEHHETO CTOpaHUsl, OBITOBOTO
XOJIOIUIIbHUKA, KOHJTUIIMOHEPA.
Onucanue CBOMCTB T€N U TETUIOBBIX
SBJICHUH C UCIIOJIb30BAaHUEM
(bu3MYeCcKuX BEIUYMH: 1aBJICHHE T'a3a,
TeMIiepaTypa, KOJIM4eCTBO TEIIOTHI,
BHYTpPEHHSIS1 HHEpTUs, paboTa rasa.
Pemenue pacu€THbIX 337124 C SBHO
3aTaHHOM (PM3UYECKON MOJIEIIBIO

C UCITIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHON (PU3KKH U
TEPMOIUHAMUKHU.

Pemenne kauecTBEHHBIX 3a/1a4

C OTIOPOIi HA U3yUYEHHBIC B pa3Jiene
«MonexynsipHast pu3HKa u
TEPMOTMHAMHKA» 3aKOHHI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUSL.

PaGoTa B rpynmax npu aHaimze
JIOTIOJTHUTEIHPHBIX UCTOYHUKOB
uH(pOpMaIUK 10 TEME




3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
da30BbIE NEPEXOABI

[TapooGpazoBanue U KOHICHCALIHS.
Hcnapenue u xuneHue.
AGcoII0oTHast M1 OTHOCUTENIbHAS
BJIAJKHOCTB BO311yxa. HacelimeHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIEPATYPbl KUTIEHUS OT AaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpUCTAILIOB. JKuKue
kpuctaiuibl. COBpeMEHHbIE
Marepuaisl. [InaBinenue u
KpUcCTaJIM3anus. Y IeJIbHas TEIioTa
iaieHus. Cyomumarnusi.
YpaBHEHHE TEIIOBOTO OataHca.
TexHuueckue yCcTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KaQJIOPUMETP, TEXHOJIOTUH
MOJTYYEHHUSI COBPEMEHHBIX
MaTepualoB, B TOM YHUCIIE
HaHOMAaTEpHUaJOB,

¥ HAaHOTEXHOJIOTUHU

[IpoBeneHMe 3KCIEPUMEHTA: U3MEPEHUE
OTHOCHUTENBHOM BIAXXHOCTH BO3/1yXa.
OrneHka aOCOIIOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3UIECKIX
BEJIMYMH.

N3ydyeHne CBOWCTB HACHIIIEHHBIX

apoB, CIOCOO0B U3MEPEHMSI
BIIAXKHOCTH

HaGnronenue kuneHus: npu
ITOHVKEHHOM JIABJICHUY, HATPEBAHUS

Y TUIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OOBbscHEHNE NPUHLIUIIOB IEUCTBUS U
yCIIOBHIA 0€30MMaCHOT0 UCIIOJIb30BAHUS

B IIOBCEHEBHOM KU3HU TUTPOMETPA,
IICUXPOMETPA, KaJJOPUMETPA.

N3ydeHune TEXHOJIOTUI NOITYyYEHNUS
COBPEMEHHBIX MATEPHUAIIOB, B TOM YUCJIE
HaHOMAaTEpHUaJoB.

Peuenne pacy€THbIX 3a/1a4 C ABHO
3aIaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BaHNEM YPaBHEHNUS
TEIUIOBOTO OajaHca.

Pemenne kauecTBEHHBIX 3314

C OIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUEe
SABJIEHUS 10 TEME.




Pacnio3znaBanue (pu3nueCcKux SBICHUIMI
B YUEOHBIX OIIBITAX U OKPYXKarolIei
KU3HU: Aeopmanust TBEPABIX TE,
HarpeBaHUe U OXJIAXKICHUE Tell,
U3MEHEHHUE arperaTHblX COCTOSTHUM
BEIIECTBA U OOBSICHEHNE UX Ha OCHOBE
3aKOHOB B (POPMYIT MOJICKYJISIPHON
(U3HKH.

Hcnonb3zoBanne HHPOPMAMOHHBIX
TEXHOJIOTHH JIJIS TIOMCKA,
CTPYKTYPUPOBAHHUSI, UHTEPIPETALIMH U
MPEACTABICHNS] HHPOPMALIUU [IPU
MOJIFOTOBKE COOOLIECHHH O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (PU3UKH U
TEPMOJIMHAMUKHU B TEXHUKE

Y TEXHOJIOTHSIX
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Pasznen 4. JjaekTpoguHAMHUKA
4.1 | DaexTpocTaThKa 10 DnekTpuzanms Tei. Jiekrpuiueckuii | [IpoBeneHne sKkcriepuMenTa: U3MepeHue

3apsa. JlBa BUIa SIIEKTPUUYECKUX
3apsaoB. [IpoBogHuKH,
TADJICKTPUKU U MTOTYITPOBOJHUKH.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsna.

B3aunmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuHbIl 35IEKTPUUECKUAN
3apsii. DNEKTPUUECKOE MOJIe.

AJIEKTPOEMKOCTH KOHJIEHCATOPA.
OreHnka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3UUECKUX
BEJINYHH.

N3yuyeHne npuHIUIIOB 1EUCTBUSA
3JIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJICHCATOpA.

N3ydyeHne npuHIUIIOB JIEUCTBUS




Hanpsk€HHOCTB 37EKTPUYECKOTO
noJi. [IpuHuun cynepno3unuu
BJICKTPUYECKUX MoJieH. JInnuum
HANPsHKEHHOCTU 3JIEKTPUYECKOIO
TOJIS.

Pabota cuit 351eKTpOCTaTHYECKOTO
nois. ITorennuan. Pa3Hoctn
noteHunanoB. [IpoBoIHUKY U
JADJICKTPUKH B
BJIEKTPOCTATUYECKOM II0JIE.

HI/IBJIGKTPI/I“IGCKEUI IMPOHULIACMOCTbD.

DnekTpoémkocTb. Konaencarop.
DNeKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsXKEHHOT0 KOHJIEHCATOpA.
TexHuueckue ycTpoucTsa u
IPaKTUYECKOE MPUMEHEHUE!
AIEKTPOCKOII, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3AIIUTA,
3a3eMJIEHUE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOITUPOBAJIbHBIN
armapar, CTpyUHBIN IIPUHTED

Y YCJIOBHI 6€3011acCHOTO TPUMEHEHUS
B IIPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOIO aIIapara, CTPyHHOTro
MIPUHTEPA.

PaccmoTpenue hu3nieckux OCHOBaHHM
ANEKTPOCTATUYECKOM 3alUThI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemenne pacy€THpIX 3a/1a4 C ABHO
3aIaHHOM (PM3UYECKON MOJIEIIBIO

C UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMYJ SJIEKTPOCTATHKHU.

Pemenne kauecTBEHHBIX 3a/1a4

C OITOPOY Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUEcKUe
SIBJICHUSI DJIEKTPOCTATHKHU.
Pacnio3naBanue Gpu3nveckux siBICHUN
B YUYE€OHBIX OMBITaX U OKPYXarolen
KU3HU: DJIEKTpU3alus Tel,
B3aMMOJICIICTBHE 3apsi10B U OOBSICHEHHE
UX Ha OCHOBE 3aKOHOB U (HhopMyT
ANEKTPOCTATHKH.

Onucanue u3y4eHHBIX CBOMCTB
BELIECTBA U AJIEKTPUUECKUX SIBJICHUN

C MCTIOJIb30BaHUEM (PU3UUECKHUX
BEJINYMH: YJIEKTPUYECKUN 3apsi,
HaIPSKEHHOCTD AJIEKTPUUECKOTO TTOJIA,




MOTEHUIHAJI, PA3HOCTh ITOTEHIIUAJIOB,
BJIEKTPOEMKOCTb.

AHanu3 pu3HUecKUX NpoIECcCOB U
SBJICHUM C UCIIOJIb30BAHUEM
bu3nyeCcKrX 3aKOHOB: 3aKOHA
COXpaHEHMS AIEKTPUUECKOTO 3apsija,
3akoHa KymoHna.

PaboTa B rpynmax mpu aHaiuse
JIOTIOJIHUTEJIbHBIX NCTOYHUKOB
MH(OpMAIUH U IOJTOTOBKE COOOIICHHIA
O IIPOSIBJICHUHU 3aKOHOB AJIEKTPOCTATUKHU
B OKPYXaIOIIeH )KU3HU U IPUMEHEHUHU
UX B TEXHUKE

4.2

[locTogHHEBIN

AIEKTPUYECKUH TOK.

TokH B pa3inu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. crounuku Toka. Cuiia Toka.
[TocTOSIHHBIN TOK.

Hanpspxenue.

3akoH Oma 11 y4acTKa Lemu.
DIIEKTPUYECKOE CONPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BeniecTna. [locienoBarenbpHoe,
napajuiesIbHOE, CMEIIAHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa anexTpudeckoro Toka.
3akoH /xoyns—JIenna. MomHoCTh
AJIEKTPUUYECKOTO TOKaA.

[IpoBeneHue 3KCIEpUMEHTA: U3yUYECHUE
CMEIIaHHOTO COEIUMHEHUS PE3UCTOPOB;
n3Mepenue JJC nucTtouHuka Toka v ero
BHYTPEHHETO CONPOTUBIICHHUS;
HaOJII0ICHUE DJICKTPOJIU3A.

OneHka abCONIOTHBIX U OTHOCUTENbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OOBbscHEeHUE MPUHIIUIIOB ICHCTBUS U
YCJIOBHUM 0€30MacHOr0 MPUMEHEHUS
aMIIEpMETPa, BOJIBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AIIEKTPOHArpeBaTENIbHbBIX U
AIIEKTPOOCBETUTEIBHBIX MMPUOOPOB,




DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONIPOTHUBJIEHUE
MCTOYHUKA TOKa. 3aKoH Oma

JUIS1 TIOJTHOU (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAS! TPOBOJAUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIIEHUSI METAJIIOB

OT TEMIIEPATYPBHI.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoauuku. CoOCTBEHHAS U
IpUMECHasi IPOBOJUMOCTh
MOJIyNPOBOAHUKOB. CBOKCTBA
p—Nn-nepexona.
[TonynpoBOAHUKOBBIE TPUOOPHI.
DNEeKTPUYECKUN TOK B PACTBOPAX U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTpOJ'H/ITI/I‘-IeCKaSI AUCCOIHaIL .

DNEKTPOIIH3.
DJIEKTPUYECKHM TOK B ra3ax.
CaMoOCTOSTEIbHBIN U
HECAMOCTOSTEJIbHBIN pa3psL.
Mounus. [1na3zma.
TexHuyeckue ycTpoucTBa U

TEPMOMETPA CONMPOTUBJIEHUS,
BaKyyMHOT'O JU0J1a, TEPMHUCTOPOB U
($hoTOpE3UCTOPOB, MOTYIPOBOIHUKOBBIX
JIMOJI0B, TaJIbBAHUKHU.

Pemenune pacu€THbIxX 3a71a4 ¢ IBHO
3aIaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTOSTHHBIN
AIEKTPUYECKUHI TOK.

Pacno3naBanue puznueckux sBICHUN
B YYEOHBIX OMBITaX U OKPYXKaIOIICH
KU3HU: JJIEKTPUIECKAst IPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MAarHUTHOE JICUCTBUS TOKA.

AHanu3 3JEKTPUYECKUX SIBIICHUN U
IIPOLIECCOB B LIEISIX NOCTOSSHHOT'O TOKA
C MCIIOJIb30BaHNUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MIOCJIEI0BATEIBLHOTO U ITAPaJLIEIIbBHOTO
COEIMHEHUS MPOBOJIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBJICHUI

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUUYECKUH 3apsif, CHIIa
TOKQ, 3JIEKTPUYECKOE HANPSIKEHHUE,
AJIEKTPUYECKOE COTPOTUBIICHUE,




HCTOYHHKH TOKaA,

MPaKTUYECKOE TPUMEHEHUE:
aMIiepMeTp, BOJILTMETP, PEOCTaT,

AJIEKTpOHArpeBaTeNIbHbIE TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIN IUOJ1, TEPMUCTOPHI U

pa3HocTb notenuuainon, /C, padbora
TOKa, MOIIIHOCTbH TOKA.

Hcnonb3zoBanre HHPOPMALIMOHHBIX
TEXHOJIOTHUI JIJISl TIOUCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUU U
MpeACTaBICHUS] HHPOPMAIIUA TIPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHUHT

(bOoTOPE3UCTOPHI, 3aKOHOB ITOCTOSTHHOTO TOKA B TEXHUKE U
MOJTYTIPOBOTHUKOBBIN JAHO, TEXHOJIOTHSIX
raJlbBaHUKa
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PezepBHOE Bpemst 2

OBILEE KOJIMYECTBO 68

YACOB I1O ITPOT'PAMME

IHoypouHoe niianupoBanue, puszuka 10 kaace

Ne Jata [ara Kon- | Tema ypoxka JleMoHCcTpanuu DneKkTpoHHbIE HU(PPOBBIE
n/n | (Hepend) | (Hegens) | BO o0Opa3oBaTesbHbIE PECYPChI
nJ1aH dakt 4acoB
Paznea 1. DU3UKA U METO/JbI HAYYHOI'O TIO3HAHUSA
1 I H. 1 ®dusrka — HayKa O MPUPOJIE. bubmuotexa [JOK
Hay4Hble MeTOIbI TO3HAHHS https://m.edsoo.ru/ff0c32e2
OKPY>KaI0IlIero Mupa
2 lH 1 Ponb u mecto pusuku B JleMoHcTpanus. bubmuotexa [JOK
(opMHUPOBAHNN COBPEMEHHOM Tabmauia «MeTos https://m.edsoo.ru/ff0c33e6
HayYHOW KapTUHBI MUDA, B (uznyecKux

(44



MPAKTUYECKOMN eI TeIbHOCTH UCCJIeIOBAHUI».
moaen
Pa3znen 2. MEXAHUKA
3 2 H. MexaHU4ecKoe IBHKECHUE. Hemoncrpanun. @3- | bubamoreka [[OK
OTHOCHUTEIBHOCTD 1: omprT 1. Tabnuna https://m.edsoo.ru/ff0c3508
MEXaHUYECKOTO JABMKCHHUSI. «3mepenne
[Iepemerienue, CKOpPOCTB, pacCTOSTHHS U
YCKOpPEHHE BPEMEHIY.
4 2 H. PaBHOMEpHOE TPSAMOIMHENHOE JMemoncTpamuun. ®3- | bubmuoreka [[OK
JBHYKEHUE 1: ombIThI 6, 7. DD-2: ¢. | https://m.edsoo.ru/ff0c3620
38, 39. Tabnuna
«Kunematuka
IPSAMOJIMHEUHOTO
TIBKEHUS.
5 3 H. PaBHOyCKOpEHHOE Hdemoncrpanun. ®O- | bubnauoreka [[OK
IPSMOJIMHEHHOE JIBUKCHUE 1: ombITHI 8, 9. https://m.edsoo.ru/ff0c372e
Tabnuua
«OTHOCUTENBHOCTH
JIBKEHUS.
6 3 H CBoOoaHOe najieHue. Y CKOpeHue bubmuoteka [JOK
CBOOOTHOTO TIa/ICHUS https://m.edsoo.ru/ff0c39cc
7 4 1. KpuBonnHaenHoe 1BUXEHHE. bubmuotexa [JOK
JIBr>KeHIE MaTEPHAIbHOM TOUKH https://m.edsoo.ru/ffOc3ada
10 OKPY>KHOCTH
8 4 H. [TpuHIIUTT OTHOCUTEIBLHOCTH butmoreka [JOK
Iamuest. https://m.edsoo.ru/ff0c3be8
NuepuuanbHbie CUCTEMBI OTCYETA.
ITepsb1ii 3ak0oH HproTOHA
9 SH Macca tena. Cuna. [Ipunuun Jemoncrpamun. ®O- | bubaumoreka [[OK




CyIepno3ulnu cuil. Bropoii 3aKoH
HeroToHa ayist MaTepraabHOM
TOYKH

l: omwiTHI 15, 16, 19;
onbIT 20. ®3-2: c. 22.
Ta6nuna «BTtopoii
3aKOH HbproTOHaY;
onbITHI 18, 21.
Tabmuua «Tperunid
3akoH HproToHay.

https://m.edsoo.ru/ff0c3be8

10

5 H.

Tpertuit 3axkoH HeroTtoHa miis
MaTepUAIIbHBIX TOYEK

Jemoncrpanuun. O3-
l: omwiTHI 15, 16, 19;
onbIT 20. ®3-2: c. 22.
Ta6muna «BTtopoi
3akoH HrroToHa»;
onbITHI 18, 21.
Ta6muma «Tpetnii
3akoH HproToHay.

bubmoreka IIOK
https://m.edsoo.ru/ff0c3be8

11

6 H.

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tskectu. llepBas
KOCMHYECKAsi CKOPOCTh

JdemoHcTpanus.
Taomuma «Cuia
BCEMUPHOTO
TATOTEHUS Y, «Cuia
BCEMUPHOTO
TATOTEHUS,
«VcKkycCcTBEHHBIE
CIYTHHUKHU 3€MIIH»

bubmoreka IIOK
https://m.edsoo.ru/ff0c3d00

12

6 H.

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

Hemoncrpanuu. ®3-
1: omprr 31. Tabmuia
«Ynpyrue
nedopmanuu. Bec u
HEBECOMOCTD.

but6moreka [JOK
https://m.edsoo.ru/ff0c3el8

13

Cuna tpenus. Koappuuuent
TpeHus. Cuia COnpOTHUBIICHUS

Hemoncrpanuun. ®3-
1: ommpITHI 32, 33.

bubmoreka IIOK
https://m.edsoo.ru/ffOc3f76




IIpHU ABUKCHUU TCJIA B JKUAKOCTU
NN 1ra3c

Taobmua «Cunbl
TPCHUSD)

14

7 H.

[ToctynarenbHOE 1 BpalllaTeIbHOE
JBHKEHUE a0COJIFOTHO TBEPAOTO
tesa. MomeHT cuitbl. [liiedo cuibl.
YcnoBus paBHOBECHS TBEPAOTO
Tena

bubmoteka IIOK
https://m.edsoo.ru/ff0c41a6

15

8 H.

Nmmynec MaTepruaibHOM TOYKH,
CHUCTEMBI MATEPUAJIBHBIX TOYEK.
Nmnynbec cuiibl. 3aKOH
COXPaHEHHMS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE

Hemoncrpanuun. ®3-
1: ombrTel 36—39.
Tabmuna «3akon
COXpaHCHUS
UMITYJIBCaY.

bu6moreka IJOK
https://m.edsoo.ru/ff0c43d6

16

8 H.

PaboTa 1 MOITHOCTH CHJIBI.
Kunernueckas sneprus
MarepuanbHOW Touku. Teopema 00
M3MEHEHUU KHHETUIECKOH
SHEPTUU

Jemoncrpanus. OO-
1: omerT 40.

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4502

17

9H.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas SHEPTUS YIIPYTO
neopMUPOBAHHON MPY>KUHBI.
[TorenuuanbpHas >HEPTUS Tela
BOJIM3H MOBEPXHOCTH 3EeMJIIH

bubmoreka IIOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnuanbHbIC U
HEIMOTCHIIMAIbHBIC CHIIBI. CBS3h
pabOoThl HEMOTEHITUATBHBIX CHII C
U3MEHCHHUEM MEXaHUYECKOU
SHEPIrUU CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXAHUYECKON
SHEpPruu

JdemoHcTpanus.
Tabnura «3akoH
COXpaHEHUS PHEPTUHU B
MEXAHUKEY.
JdeMmoHcTpaums.
Tabmuma «CtaTtuka.

butmoreka [JOK
https://m.edsoo.ru/ff0c478c




19

10 H.

JlaGopartopHas paboTa
«HccnenoBanue cBsizu paboOTHI
CHWJIBI C U3MCHEHHUEM
MEXaHUYIECKOUN SHEPTHH Tella Ha
MIpUMEPE PACTHKEHUS PE3UHOBOTO
KTYTa

20

10 H.

KoHntposbHas padoTta o teme
«Kunemaruka. /[nHamuka.
3aKOHBI COXPAHEHUsI B MEXaHUKE»

bubmoreka IIOK
https://m.edsoo.ru/ff0c4b74

Paszpen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOINHAMUKA

Ochoswl MOJEKYIAPHO — KUHemuyeckolul meopuu

21 11 n. 1 OCHOBHBIE MOJIOKECHUS JdemMoHcTpanum. bubmoreka IIOK
MOJIEKYJISIPHO-KUHETUIECKOMN Tabnuna «oHHBIH https://m.edsoo.ru/ffOc4dc2
TEOpUHU. BpOyHOBCKOE JBMKEHUE. | MPOKEKTOP». ONBITHI
Hubdy3us u3z ®3-1: 67, 71.
22 11 n. 1 | Xapakrep ABUKEHUS U JleMoHcTpanus.
B3aMMOJIENCTBUSA YaCTHI] Tabmmma «/laBaeaue
BellecTBa. Mojenu cTpoeHus razay.
ra3oB, )KUJIKOCTEH U TBEPJBIX TEI
23 12 u. 1 | Macca monekyin. KonudectBo
BeniecTBa. [loctossHHas ABoraapo
24 12 . 1 TerioBoe paBHOBECHE. Hemoncrpanuun. ®3-
Temmneparypa 2: c.24—28. Tabnuma
U e€ usmepenue. [lkana «Temmeparypar.
temneparyp Llenbcus
25 13 1. 1 Nneanwhsiii raz B MKT. OcHoBHoe | JlemoHcTpanmsi. bubmoreka IIOK

ypaBHenne MKT

Tabnuna «YpaBHeHHE
COCTOSIHHSI HJI€aJTbHOTO
razay.

https://m.edsoo.ru/ffOc4fde




26 13 1.

AOcouoTHas TemIeparypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPIruM ABUKEHHUS MOJIEKYIL.
YpaBuenue Menneneena-
Knaneiipona

3akoH /lanmpToHa. ["a30BBIC 3aKOHEI

bubmoreka [JOK
https://m.edsoo.ru/ff0c511e

27 14 u. JlabopaTtopHas pabota Hemoncrpanun. O3-
«HccnenoBanue 3aBUCUMOCTH 1: ompITEI 73, 76.
MEXIy TapaMeTpamMu COCTOSHUS Tabnuua «YpaBHeHHe
Pa3peKEHHOTO Ta3a COCTOSIHMSI HJI€aJTbHOTO
rasa
28 14 . N3omnporiecchl B ucabHOM Ta3e U
ux rpaduyeckoe npeJICTaBlICHNE
29 15 n. BHyTpeHHss sHeprus bubmuoteka [JOK

TEPMOIMHAMHYECKON CHCTEMBI U
CrocoObl €€ U3MEHEHUS.
KonuuectBo TemnoTsl u pabdora.
BrayTtpennss sHeprus
OJIHOATOMHOTO MJI€aJIbHOTO Ta3a

https://m.edsoo.ru/ff0c570e

OcHo8bl MEPMOOUHAMUKU

30 15 1.

Bunpl Tenonepenauun

Hemoncrpanuun. ®3-
2: c. 52—54. Tabnuna
«BHyTpeHHs1s
sHeprus»; Tabnuna
«PaboTa razay.

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c5952

31 16 .

VY nenpHasa TEIIIOEMKOCTD
BeniecTBa. KoanmuecTBO TEIIOTHI
pu Terionepenayde. AnradaTHbIN
IpoLIECC

bubmoreka IIOK
https://m.edsoo.ru/ff0c5c36




32 16 H. [IepBb1it 3aKOH TEpMOAMHAMUKUA U | [leMoOHCcTpanus. bubmuotexa [JOK
€ro MprUMEeHeHue K u3omnporeccam | Tabiuma «3aKoHEI https://m.edsoo.ru/ff0c5c36
TEPMOJIMHAMUKI.
33 17 n. HeoGpaTumMocTs nporeccos B JlemoHcTpanus. bubmoreka [JOK
npupoje. Bropoii 3akox Tabnuna «3aKoHbI https://m.edsoo.ru/ffOc5efc
TEPMOIMHAMHUKHU TEPMOTUHAMHUKI.
34 17 1. [Tpunnun nectus u KI1/] JlemoHCTpanuu. bu6anoreka I{OK
TETUIOBOM MaIlTuHBI Tabmump! «ITapoBas https://m.edsoo.ru/ff0c6230
MaIIuHa,
«YeTbIpeXTaKTHBIN
JIBUTATEIh
BHYTPEHHETO
CrOpaHus,
«PeakTuBHBIC
JIBUTATEIIN.
35 18 H. Huxn Kapro u ero KITJ] bu6mmoreka IJOK
https://m.edsoo.ru/ff0c600a
36 18 H. DKOJOTHYECKHE MPOOTEMbI
TETJIOOHEPTCTUKHU
37 19 n. O06o0maromuii ypok
«Monekynsipaas puzuka. OCHOBBI
TEPMOIMHAMUKI))
38 19 n. Oo6o0mmaronuii ypok 1o TeMe but6moreka [JOK
«MonekynsapHas ¢pusnka. OCHOBBI https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI)
39 20 H. KonTtposnrnas pabota o teme bubmmoreka [JOK
«Monexynsipaas ¢pusnka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMMKI)
40 20 H. ITapooOpa3oBaHue 1 KOHAEHCAIIUS. bubmmoreka [JOK




HcnapeHne u KUIEeHUE https://m.edsoo.ru/ff0c63b6
Aepecamuvie cocmosinus eeujecmsa. Pazosvle nepexoowl.
41 21 n. 1 AOCOIIOTHAS U OTHOCHUTENIbHAS bubmoreka [JOK
BJIQKHOCTh BO3/1yXa. https://m.edsoo.ru/ff0c64d8
Haceimennsslii map
42 21 n. 1 | Teépnoe teno. Kpucramnnueckue bubmoteka [JOK
u amop(dHbIe Tena. AHU30TPOTIHSI https://m.edsoo.ru/ffOc65f0
CBOMCTB KpUCTAILIOB. JKuKue
Kkpuctajuibl. COBpeMEHHBIE
MaTepHuabl
43 22 H. 1 | I[InaBneHue U KpUCTAILTU3AIIMS. bubmuotexa [JOK
V nenpHas TEIUIOTA IUIABJICHUS. https://m.edsoo.ru/ff0c6708
CyOaumarnms
44 22 H. 1 | YpaBHeHnue TemioBoro 0amxaHca bubmuotexa [JOK
https://m.edsoo.ru/ff0c6820
45 23 H. 1 | Pemenue 3aay Ha ypaBHEHUE
TETJI0BOro OanaHca

Pa3znen 4. JiaekTpoguHaAMHU KA

Anekmpocmamuxa

46 23 H. 1 DJeKTpU3alus Tel. HMemoncrpanun. @3- | bubnauoreka [[OK
Dnexkrpudeckuii 3apsa. /Ia Buma | 1: ombiTel 94, 95 https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKUX 3apsI0B

47 24 H. 1 [IpoBOIHUKY, TUDIEKTPUKH U bubmuotexa [JOK
TIOJTYTIPOBOTHUKU. 3aKOH https://m.edsoo.ru/ffOc6bcc
COXPaHEHUS IEKTPUUYECKOTO
3apsjia

48 24 1. 1 B3aumoneiictBue 3apsiaoB. 3akoH | Jlemoncrpanuu. @3- | bubnuoreka [{JOK
Kynona. Todyeunsii 1: ombrT 108. Tabauma | https://m.edsoo.ru/ffOc6ce4




ANEKTPUUECKUHN 3apsi

<<9JI€KTpI/I‘ICCKI/I€

3apsabpD

49 25 H. Hanpsx€HHOCTB 3JIEKTPUYECKOTO bubmoteka [JOK
noJist. [TpHHIATT CyTIepIO3UINH https://m.edsoo.ru/ff0c6df2
3JIEKTPUYECKUX Tnonen. JInnnmu
HAIPSKEHHOCTH

50 25 H. Pabora cun snexkrpocratuueckoro | Jlemoncrpanuu. @3- | bubdnuoreka [{JOK
noJisi. [lorenmman. Pa3HocTh 1: ompit 113. Tabauma | https://m.edsoo.ru/ffOc6f00
MOTEHIINAJIOB «ITorenuman. PazHoctb

MOTEHIINAJIOB)

51 26 H. [IpoBOOHUKY U TUAJIEKTPUKHU B bubmuotexa [JOK
AJIEKTPOCTATUICCKOM IIOJIC. https://m.edsoo.ru/ff0c7018
JlnsnexTpryeckas MPOHUIIAEMOCTD

52 26 H. Onekrpoémkoctb. Konaencarop Hdemoncrpanun. @3- | bubnamoreka [[OK

1: ombrTer 116—118, https://m.edsoo.ru/ff0c7126
122. Tabnuna
«DIIEKTPOEMKOCTH.

53 27 H. DJIEKTPOEMKOCTD TJIIOCKOTO butmoreka [JOK
KOHJICHCAaTopa. DHEPrus https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJIEHCATOpa

54 27 H. JlabopatopHas pabora
"N3MepeHne 37eKTPOEMKOCTH
KOHJIeHcaTopa"

55 28 H. [TpuHuun AeicTBUSA U TPUMEHEHUE

KOHJICHCATOPOB, KOMMUPOBAJILHOTO
arrapara, CTpyMHOro mpuHTepa.
DJIEKTPOCTATUYECKAs 3alUTA.
3a3emiieHue 3JIEKTPOIPHOOPOB

Ilocmosnnwiii snexkmpuveckuii mox. Toku 6 pasiuyHvlx cpeoax.

56 | 28

‘ DNEKTPUYECKUN TOK, YCIOBUS €ro ‘ JemoncTpanun. OO-




CyliecTBOBaHUA. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpsbxenue.
Conportusnenue. 3akoH OMa i
y4acTKa Lenu

1: ompITeI 123, 124.
Ta0muma
«IlocTosTHHBIN
BJIEKTPUUYECKUN TOK»;
®3-2: c. 58, 59.
Tabmmia
«ITocTosTHHBIN
BJIEKTPUYECKUN TOK)

57

29 H.

[TocnenoBarensHoE,
napajijieIbHOE, CMEIIaHHOE
COEIMHEHHE MPOBOTHUKOB.
JlabopatopHas pabora «3ydenue
CMEIIaHHOTO COETUHEHUS
PE3UCTOPOBY

demoncrpanun. OO-
2:c¢. 61. Tabmuna
«ITocTOosIHHBIN
BJIEKTPUYECKUN TOK»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c74f0

58

29 H.

PabGora u MoHOCTh
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

bubmoreka IIOK
https://m.edsoo.ru/ff0c7838

59

30 H.

3akoH OMa [ MOJIHOM
(3aMKHYTO#1) 2JIEKTPUYECKOM IETIH.
KopoTtkoe 3aMbikaHue.
JlabopatopHas pabora
«3mepenne DJIC ucTouHmKa ToKa
U €r0 BHYTPEHHETO
CONPOTHUBJICHUS»

bubmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

60

30 H.

DJIEKTPOHHAs TPOBOJAMUMOCTh
TBEPJIBIX METAIOB. 3aBUCUMOCTD
CONPOTHUBJICHUSI METAINIOB OT
TeMIIepaTyphl.
CBepXnpoBOIUMOCTb

JdemoHcTpanus.
Ta0Onuma

«DJIEKTPUYECKUMN TOK B

METaJIax».

61

31 u.

DJIEKTPUYECKUI TOK B BaKyyMe.




CBoiicTBa JIEKTPOHHBIX TyYKOB
62 31 H [TonynpoBOIHUKH, UX JleMoHCcTpanusi. bubnuoteka [JOK
COOCTBEHHAs ¥ PUMECHAsI Tabmumna https://m.edsoo.ru/ff0c84ae
npoBoaAUMOCTh. CBoiicTBa p—N- «IIpoBogrMOCTB
nepexoza. [lomynmpoBOAHUKOBEIE | TIOTYIPOBOTHUKOBY,
puOOpbI ®D3-2: c. 71. Tabauna
«p—n-Ilepexom»
63 32 H. DneKkTpuyecKkuii ToK B pactBopax u | Jlemoncrpanun. ®3- | bubnunoreka [JOK
pacriaBax 3JeKTPOJIUTOB. 1: ompiT 150. Tabauma | https://m.edsoo.ru/ff0c82ba
DNeKTpoUTUYeCKas «INEKTPUUECKUHN TOK B
JUCCOLMAIIMS. DIEKTPOIIU3 AIEKTPOIUTAX
64 32 H. DJIEKTPUYECKHI TOK B ra3ax. JlemoHCcTpanus. bubmuotexa [JOK
CaMOCTOATEIbHBIN U Tabnuma https://m.edsoo.ru/ffOc84ae
HECAMOCTOSATENBHBIN pa3psia. «ONEKTPUYECKUI TOK B
Monnus. [1na3ma razaxy.
65 33 1. KonTtpomnrHas pabota o teme bubmoreka [JOK
«Onekrpocraruka. [TocTosHHBIH https://m.edsoo.ru/ff0c8a8a
3JIEKTpUYECKU TOK. Toku B
Pa3IIUYHBIX CPEIax»
66 Oo6o0maronuit ypok bubmuoteka [JOK
«DJIEKTPOTMHAMUKAY» https://m.edsoo.ru/ff0c86fc
67 33 . DneKTpuYecKue MpUoOpPsI U UX
p puoop
MPAKTUICCKOE TIPUMCHCHHE.
[IpaBusna TexHUKU 6€30MaCHOCTH
68 O6o6maronuii ypok mo remam 10 bubmoreka IIOK
Kjacca https://m.edsoo.ru/ff0c8f6c

OO611ee KOIUYSCTBO YacOB IO Iporpamme — 68

KonTtponbHbIX padot — 3
JlabopaTopHbIX paboT - 3




TEMATHYECKOE IINTAHUPOBAHUE, PU3UKA 11 KJTACC

DIIEKTpOMarHuTHas
WHTYKIIUS

BzanmoneiicTBre ITOCTOSIHHBIX
MarHuToB. MarHuTHoe noie.
BekTop MarHuTHOM MHIYKIIMH.
[IpyuHIMD cynepno3uuun
MarHMTHBIX MoJieH. JInaun
MarHuTHOW MHAyKuuu. Kaptuna
JIMHUA MAarHUTHOW UHAYKIIUU TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarnuTtHo€ 1oJjie MPOBOIHUKA

¢ TokoM. KapTrHa TuHUNA HHAYKIUU
MarHuTHOTO MOJISI JJTUHHOTO
MPSMOTO MTPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
B3anmoneiicTBre mpoBOTHUKOB

C TOKOM.

Cunia Amnepa, e€ MOIyJib U
HaIrpaBJICHUE.

Cuna JlopeHna, €€ MoayJib U
HanpasJieHHE. [[BrKkeHue
3apsHKEHHOM YaCTUIIbI

N HanmenoBanue K o
o
0 PASIENIOB 1 TeM OJIMYECTBO ITporpaMMHOE CoTepKanme CHOBHBI€ BH/IbI IEITETLHOCTH
n/m 9acoB 00yYarommxcst
y4eOHOTO0 IpeamMeTa
Paznen 1. diaexkTpoauHaMuka
1.1 | MarauTHOe moJe. 11 [TocTosIHHBIE MATHUTHI. [IpoBeneHue SKCIEpUMEHTA: U3YUECHHUE

MAarHATHOTO TOJIS KATYIIKH C TOKOM;
UCCIICIOBAHUE JEHCTBUS IIOCTOSTHHOTO
MarHATa Ha paMKy ¢ TOKOM;
HCCIICTOBAHUE SIBJICHUS
AIEKTPOMAarHUTHOW UHIYKIIMH.

OneHka adCOJIFOTHBIX U OTHOCUTEINIbHBIX
MOTPENTHOCTEN N3MEPEHUN (PU3UUECKUX
BEJINYUH.

OOBbscHEHNE IPUHIUIIOB ACUCTBUS U
yCIIOBUH 6€3011aCHOTO MPUMEHEHUS
ITIOCTOSTHHBIX MAarHUTOB,
ANEKTPOMATrHUTOB, JIEKTPOABUTATES,
YCKOpHUTEJIEH 3JIEMEHTAPHBIX YaCTHLL,
VHIYKIHOHHOU €Y.

Pemenne pacuérHbix 3aa4

Ha MpUMEHEeHHE (HOPMYJI TEMBI
«MarnuTtHo€ nosje. DIeKTPOMarHuTHas
WUHTYKIUS.

Pemienne kauecTBEHHBIX 3a7a4

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE




B OJJHOPOJHOM MarHMTHOM MOJIE.
Pabora cumnel Jlopenta.

SIBrIeHME DNEKTPOMArHUTHON
uHaykuuu. IToTok Bekropa
MarHUTHOW MHIYKLIHH.
DNEKTPOABMKYLIAs CHJIA UHTYKLUH.
3aKOH AJIEKTPOMAarHUTHOM
nHaykuuu apazes.

BuxpeBoe 3J1eKTprUIecKoe NoJIe.
DOneKTpOoABMXKYIIAs CUjla UHAYKIUU
B [TPOBOJIHUKE, JIBHIKYILIEMCS
ITOCTYNATEIbHO B OAHOPOJHOM
MarHUTHOM TIOJI€.

[IpaBuino JleHna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DJIEKTPOABIKYLIAs
CHJIa CAMOUHIYKIHUH.

DHeprusi MarHUTHOTO MOJIS KaTyIIK!
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuueckue ycTpomucTaa u
PaKTUYECKOE IPUMEHEHHE:
MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMAarHuTHlI,
AIEKTPOABUTATEND, YCKOPUTEIN
AJIEMEHTapHBIX YaCTHII,
WHIYKIMOHHAS [1€Yb

SIBJICHUS TeMbl « MarHUTHOE I10JIE.
DJIEKTPOMArHUTHASI UHIYKITUSD).
Onpenenenue HanpaBIeHUs BEKTOpa
WHAYKIIUM MAarHATHOTO TOJIs
MPOBOJIHUKA C TOKOM, CHJIbI AMIIepa
u cuiel JlopeHna.

Pacno3naBanue puznueckux sBICHUN
B YUCOHBIX OIBITAX M OKPYXKaIOIICH
’KU3HU: B3aUMO/ICHCTBUE MAarHUTOB,
BJICKTPOMAarHUTHAasI UHIYKIHS,
JICCTBHE MarHUTHOTO I10JIS Ha
MPOBOJHUK C TOKOM U JIBUKYIIIHICS
3aps.

AHanu3 3J€KTPOMArHUTHBIX SIBIICHUN
C MCIIOJIb30BaHHUEM 3aKOHa
BJIEKTPOMArHUTHOM MHIYKIIWH.
OnucaHne N3y4eHHBIX CBOMCTB
BEIIECTB U AJIEKTPOMATHUTHBIX
SIBJICHUM C MCII0JIb30BaHUEM
(U3UYECKUX BETMYHMH: MHIYKITHS
MarHMTHOIO MOJIsI, Cuja AMnepa, cuiia
JlopeHna, ”HAYKTUBHOCTh KaTYIIIKH,
SHEPTUS AJIEKTPUUECKOTO U MATHUTHOTO
nojeu

Hroro no pazgeny

11




Pa3nen 2. Kosie0aHus 1 BOJTHBI

2.1

MexaHU4ecKue 1
AJIEKTPOMArHUTHBIE
KoJicOaHus

KonebatenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
kosebanus. ['apmoHnyeckue
kosnebanwus. [lepuon, yactora,
aMIUTMTya U a3a KojeOaHui.
[Ipy>KMHHBINA MasATHUK.
MareMaTnueckui MassTHUK.
YpaBHEHHE rapMOHUYECKUX
kosebanuil. [IpeBpaienue suepruu
IIPU TaPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOOIHBIE PJIEKTPOMATrHUTHBIE
KOJIeOaHUS B UACATBHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHS
MEXIy MEXaHUYECKUMHU U

QJICKTPOMAIrHMTHBIMHA KOJICOAHUSMU.

®opmyna ToMmcoHa. 3aKkoH
COXPaHEHUS YHEPTHH B UJCATBHOM
K0JIe0aTeIbHOM KOHTYpE.
[IpencraBiieHne 0 3aTyXarOIMKX
KosieOaHusX. BoIHyKIeHHbIE
MEXaHUYeCKUe KoJaeOaHus.
Pe3onanc. BeinyxneHubie
AJIIEKTPOMArHUTHBIE KOJeOaHMUsI.
IIepemeHHBIN TOK.

CunycouanbHbIi TEPEMEHHBIN TOK.

NccenenoBanue napameTpoB
KOJIe0aTeIbHON CUCTEMBI — [IEPUO/IA,
YaCTOTHI, aMIUTUTY bl U (ha3bl
KoseOaHu (Mpy>KUHHBIN W/ UIn
MaTEeMaTHYECKUI MasTHUK).
Hab6nronenue 3aTyxarmmx KojaeOaHmid.
HccnenoBaHue CBOWCTB BbIHYXACHHBIX
KoJ1e0aHu .

Habmronenue pezonanca.

IIpoBeneHue 3KciepuMeEHTa:
MCCIIeIOBaHNE 3aBUCUMOCTH ITEPUOJIa
MaJibIX KosjeOaHuii rpy3a Ha HUTU

OT JUIMHBI HUTU M MaCChI TPY3a;
UCCJIEJOBaHKE IEPEMEHHOTO TOKA

B LIENIM U3 TMOCJIEI0BATENLHO
COCTUHEHHBIX KOHIEHCATOPA, KaTyIIIKH
U pE3UCTOpA.

OreHnka aOCONIOTHBIX M OTHOCUTEBHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYUH.

OOBscHEeHNE IPUHIIAIIOB ISHCTBUS U
yCIIOBUI 06€3011acHOr0 MPUMEHEHHUSI
AIIEKTPUYECKOTO 3BOHKA, TeHepaTopa
MEPEMEHHOTO TOKA, JIMHUU
AIIEKTpoNepeay.

Pemmenue pacu€THbIX 33714 ¢ IBHO




MonHOCTh NEPEMEHHOTO TOKA.
AMIUTNTYIHOE U JEUCTBYIOLIEE

SHAYCHUC CHJIbI TOKA 1 HAIIPAKCHUS.

Tpanchopmarop. [IpoussoacTso,
nepegaya v norpediaeHue
AIEKTPUYECKON DHEPTUN.
DKOJIOTHYECKHE PUCKU

IIPpH IMIPOU3BOJACTBC 3JICKTPOSHCPIHH.

Kynprypa ncnons3oBanus
AJIEKTPOIHEPTUU B IIOBCETHEBHOM
JKU3HHU.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, TIMHUU
IEKTpoIIepeaay

3aJIaHHON (PU3UUECKON MOJIEITHIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYII, OTTUCHIBAIOIITIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJicOaHusI.

Onucanre MEXaHHYECKUX U
AIIEKTPOMATHUTHBIX KOJICOAHMI

C UCIIOJIb30BaHUEM (PU3UYECKUX
BEJTMYMH: TICPHO] ¥ 4aCTOTa
KOJIeOaHMil, aMIUIUTY1a U paza
KoJieOaHU, 3apsi U CUjia ToKa

B FapMOHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsIX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAIOIIINC
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaboTa B rpynmax npu rraHupOBaHUH,
MIPOBEICHUH W UHTEPIPETAINH
PE3YNIBTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTEIBHBIX UCTOYHUKOB
uH(pOpMAIUH 110 TEME

2.2

Mexanndeckue u
AJIEKTPOMArHUTHBIE
BOJTHBI

MexaHuueckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKopoCTh pacipoCTpaHEHUS U
JIMHA BOJIHBL. [Tonepeunsie u

N3yuenue oOpazoBaHus u
pacmpoCTpaHEHUS MOTIEPEYHBIX U
MPOJOIBHBIX BOJIH.

HaOmronenue otpaxkeHust




MPOIOJILHBIC BOJHBI.
Nurtepdepenius u qudpakius
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB
3ByKa. BeicoTa Tona. TemOp 3ByKa.
DNEeKTPOMAarHUTHBIE BOJIHBI.
VYcnoBus u3nydeHus
AJIEKTPOMArHUTHHIX BOJIH. B3aumHas
opueHTauus BekTopos E, B,

U B 3JIEKTPOMArHUTHOW BOJIHE.
CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpPa)KEHHE, MPEITIOMIICHUE,
nossipu3anus, audpaxius,
untepdepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHuE 3JIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLMTBI pAgUOCBS3U U
TeneBuacHu. Paguonokamus.
DIEeKTPOMarHUTHOE 3arpsi3HEHNE
OKPYKaIOIIEN CPEJIbL.

TexHuueckue ycTpoucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBas TMArHOCTHUKA

B TEXHUKE U MEAUIIMHE, pajap,

U MpeJIoMIICHUs, HHTep(epeHInn 1
TudpakIni MEXaHUIECKUX BOJIH.
Hab6nronenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMILUIUTYJ0M U
4acTOTOM KOoJieOaHN, 3BYKOBOTO
pEe30HaHcA.

HccnenoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
MPEIOMIICHUE, TTOJISIpU3alys,
nudpakuus, uHTeppepeHusl.
N3yuenue ycnoBuM U3IIydeHUs
3JIEKTPOMArHUTHBIX BOJIH, B3AUMHOM
opueHTauuu BekTopoB E, B,

V B QJIEKTPOMAarHUTHOM BOJIHE.
N3ydeHue npuMeHeHus
AJEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHUE IPUHITUTIOB IEHCTBUS U
yCIIOBH 0€30MMacHOTr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YJIbTPa3BYKOBOW JUArHOCTUKH

B TEXHUKE U MEIMIIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemienne pacy€THBIX M KAUECTBEHHBIX
3a7a4 C OIIOPOU Ha U3YYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMUCHIBAIOINE




panuonpuéMHUK, TEIEBU30DP,
anTeHHa, teneon, CBU-neun

pacnpocTpaHeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonb3oBanre HHPOPMALIMOHHBIX
TEXHOJIOTH JIJIsl TIOUCKA,
CTPYKTYPHUPOBAHMUSI, THTEPIIPETAIIUU U
Mpe/ICTaBIeHUs] UHPOpMaIlUU

IIPU MOJITOTOBKE COOOIIEHUI

00 MCIOJIb30BAHUU 3IEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyacTtue B IUCKycCUn

00 3JIEKTPOMAarHUTHOM 3arps3HEHUN
OKPYKarOIIEH CPEIbI.

PaboTa B rpynmnax npu mjiaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETALIMU
PE3yNbTATOB OIBITOB U AHAJIU3E
JOTIOJTHUTEIbHBIX UICTOYHUKOB
uH(pOpMaIUK 10 TEME

2.3

Onrtuka

10

I'eomeTprueckas onrTuka.
[IpsAsMosIMHENTHOE pacIPOCTPAHEHUE
CBETa B OJHOPOAHOM cpene. Jlyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
otpaxeHus csera. [loctpoenue
M300paKEeHU B MJIOCKOM 3epKalie.
IIpenomiienue cBeta. 3aKOHBI
npeaoMIIeHUs cBeTa. AOCOIOTHBIN
nokaszaresnp npenomiienus. [ToaHoe

N3ydenue sABIIEHKs TIOJHOTO
BHYTPEHHETO OTPaXXEHUS, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3yuenune Moaenen MUKpOCKOIIa,
TEJIECKOIIA.

IlonydeHue cnekTpa ¢ IOMOLIBIO
IPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
N3mepenne nokasaress npeaoMIICHUS
CTEKJIA.

HccnenoBanue cBONCTB H300pakeHUI




BHYTPEHHEE OTPaXKECHUE.
[IpenenbHbIN yro MoJIHOTO
BHYTPEHHETO OTPAKCHHS.
Hucnepcus cBeta. CII0kKHBIN COCTaB
oenoro cera. [{Ber.

Cobwuparoniye 1 paccermBaroIne
nuH3bl. ToHKas nuH3a. DOKyCHOE
pPAcCTOSIHUE U ONITUYECKas CUJia
TOHKOM JMH3bI. [locTpoeHune
M300paKEHUI B COOMPAIOIINX U
paccenBarolnX JuH3ax. Popmyna
TOHKOM JIMH3bI. Y BEJIUYCHUE,
JaBaeMo¢€ JIMH30M.

[Ipenensl IPUMEHUMOCTH
r€OMETPUYECKOU ONTUKH.
Bonnosas ontuka. Matepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB
1 MUHHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT IBYX CHH(a3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakmus cera. Judpakurnonnas
peméTrka. Y clioBue HabI0ACHUS
TJIABHBIX MAKCUMYMOB IPU TTaJICHUN
MOHOXPOMATHYECKOI'O CBETA

Ha M (PPaKIIMOHHYIO PEILETKY.

B JIMH3AX.
OOBbscHEeHNE IPUHITUIIOB IEHCTBUS U
yCIIOBUI 06€30MacHOr0 MPUMEHEHHUS
OYKOB, JIyTbl, oTOanmapara,
MIPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIa, TeJIECKONa, BOJOKOHHOMN
ONTHKH, TU(PPAKIIMOHHON PEIIETKH,
MOJIIPOUIA.

Pelenue pacu€THpIX 3aa4 C ABHO
3aTaHHOM (PM3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJI TEOMETPUUYECKON ONTHKHU.
[TocTpoenue u onmcanue n300paxeHus,
CO3aBa€MOT0 IJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M.

PaccmoTtpenue nipenenos
IIPUMEHUMOCTH T€OMETPUUYECKOIN
ONTUKHU.

Pacnio3naBanue Gpusnveckux sBICHUN
B ONBITAX U OKPYXAIOIIEH KU3HU:
MPSMOJIMHEWMHOE PAaCIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJTOMIICHHUE,
uHTephepeHus, TMPpakus u
MOJISIpU3alUs CBETA, AUCIIEPCHSI CBETA.
N3yuenue yciioBuit HaOII0ICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHOMN KapTHUHE




[Tonspuzanus ceera.

TexHnYeCcKne yCTpOMUCTBA U
MPAKTUYECKOE PUMEHEHUE:

OYKH, Jyma, (hoToanmapar,
MIPOEKLIMOHHBIN anmnapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA,
MOJIIPOU

OT ABYX CHH(A3HBIX KOTEPEHTHBIX
WCTOYHHUKOB.

VcaoBue HaOIIOAeHUS II1aBHBIX
MaKCHMYMOB TIpU MMaICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TU()PaKIIMOHHYIO PEIIETKY.
AHann3 oNTHYECKUX SIBJICHUI

C MCIOJIb30BaHHUEM 3aKOHOB: 3aKOH
MPSAMOJIMHEHOTO PaCIPOCTPAHEHUS
CBETA, 3aKOHbI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Omnucanue ONTUUYCCKUX SIBJICHUMN

C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: (POKYCHOE PACCTOSHHE U
ONTHUYECKas CHUJia JTUH3BI

Hrtoro no pazneny
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Pa3nen 3. OcHOBBI crielHAJIBHON TeOPpUH OTHOCHTEIbHOCTH (1as1ee — CTO)

3.1

OCHOBBI CIIEITUATEHON
TEOpUU
OTHOCHUTEJILHOCTH

4

['paHuIbl TPUMEHUMOCTH
KJIaCCHUYSCKOM MEXaHUKH.
[Toctynarsl cienuaIbHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTYJISI CKOPOCTH CBETA B BAKyyMe,
MPUHIIAI OTHOCUTEILHOCTU
OUHIITEHHA.

OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHHU U COKPAIIIEHUE JIJTUHBI.

Penrenue kauecTBEHHBIX 3a71a4

C OMOPOM HA U3YUYEHHBIE MMOCTYJIAThI
CTO.

Ncnonb3oBanue nHOOPMALIMOHHBIX
TEXHOJIOTUH 15 TOUCKA,

CTPYKTYpHUPOBAHUS, UHTEPIPETALINH U

IpeCTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TpaHUIax
MIPUMEHUMOCTH KJIACCUUYECKOU
MexaHuku 1 ocHoBax CTO




DHeprus 1 UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl ¢ DHEPTUEH U
UMITYJTECOM PEISITUBUCTCKON
YaCTULIBI. DHEPTHUS TOKOS

Hroro o pazgeny

Pa3znen 4. KBantoBas ¢pusuka

4.1

DJeMeHTHI KBAHTOBOM
OIITHUKH

®otonsl. opmyina [1naHka cBs3n
sHEpruu (POTOHA C €ro0 YaCTOTOM.
OHeprus U UMIyJIbC POTOHA.
OTKpBITHE U UCCIEN0BAHNE
dboroaddexra. OnbITH

A.T". CroneroBa. 3aKOHBI
dborodddexra. YpaBHeHHE
OitamreitHa as pororddexra.

«KpacHas rpanuiiay ¢potodddexra.

JlaBnenue cBeta. OMbIThI

I1.H. JIeGenena.

XHUMHMYECKOE JCHCTBUE CBETA.
TexHuueckue ycTponcTsa u
MPaKTUYECKOE MPUMEHCHHUE:
dhoTo351eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBETOIMO/T

Haobmronenue pororddexra

Ha YCTAHOBKE C [IMHKOBOM IIJIACTUHOM.
HccenenoBanne 3aKOHOB BHEIIHETO
dhoTorddekra.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
NEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (P OTOAJIEMEHT, (DOTOIATUUK,
coJIHEYHasi baTapes, CBEeTOANO; U
YCJIOBHUM MX 0€30MaCHOTO MPUMEHEHHS
B IIPAKTUYECKON KU3HHU.

Pemienne pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PHU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT KBAaHTOBOW OTITHKH.
Pemienune kauyecTBEHHBIX 3aa4

C OIIOPOU HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacnio3naBanue Gpu3ndeckux sBICHUAN
B y4€OHBIX OIbITAX:




dhoToanekTpudeckuii 3 PpexT, CBeTOBOE
JaBJICHUE.

Onucanue u3y4yeHHbIX KBAHTOBBIX
SIBJICHUI U MTPOIIECCOB

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTb DJIEKTPOMArHUTHBIX
BOJIH, JYIMHA BOJIHBI M YACTOTAa CBETA,
SHEPrUs U UMITYJIbC POTOHA

4.2

Crpoenune aToma

Mogens aroma Tomcona. OnbIThI
Peszepdopaa no paccesHuro
a-dyactull. [InanerapHas Mmozaenb
aroMma. [loctynatsl bopa.
W3nydenue u norioiieHne GoToHOB
MIpY MEPEXOJIE aTOMa C OAHOTO
YPOBHSI HEPIUU HA Apyroi. Buasl
cnekTpoB. CEKTp ypOBHEW YHEPTUH
aToma BOAOpoAa.

BomHoBBIE cBOMcTBa yacTHIl. BOIHEBI
ne bpoitnsa. KopnyckynsipHo-
BOJIHOBOM JAyaJIU3M.

CHOHTaHHOE U BBIHYXIECHHOE
U3IIy4YCHHE.

TexHuyeckue ycTponcTsa u
MPAKTUYECKOE TPUMEHECHUE:
CIIEKTPaJIbHBIN aHAJIN3
(ceKkTpocKoI), J1a3zep, KBAaHTOBBIN
KOMITHIOTED

Nzyuenne moaenu onbita Pesepdopaa.
IIpoBeneHne sKkcriepuMeHTa

110 HAOJIFOICHUIO JIMHEMYaTOro CIEKTpa.
OneHka abCONIOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3NUECKHUX
BEJIMYHH.

N3yuenune moaenu aroma: TomcoHa,
IJIAaHETAPHOM MOJENH aTOMa, MOJENH
aroma bopa.

N3ydeHue criekTpa ypoOBHEN SHEPIUU
aToMa Bojgopoza. O0bsiCHEHHE
IIPUHLINIIOB IEVCTBUS U YCIOBUU
0e30macHOr0 MPUMEHCHHUS
CIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMITBIOTEPA.

Pelenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
ABJICHUS 110 TeMe «CTpOeHUE aTomay.




PacmoznaBanue Gpu3ndecKkux sBICHAN
B Y4€OHBIX ONBITaX: BOBHUKHOBECHHE
JIMHENYATOro CIEKTpa U3JTyUCHHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB U
SIBJICHUU C UCTIOJIb30BAHHUEM
nocrynaroB bopa

4.3

ATOMHOE S7pO

DKCIEpUMEHTHI, IOKa3bIBAIOIINE
CJIOXKHOCTb CTPOEHUS Sapa.
OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
PaOAKTUBHOTO U3ITyYCHUS.
CgoiicTBa anb(da-, 6eTa-,
ramMmMma-usinyuyeHus. Biausinue
PaMOaKTUBHOCTH Ha >KUBBIC
OpraHU3MBl.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas mozaens siapa
['eitzenbepra-NBaneHko.

3apsna sapa. MaccoBoe 4ucIIo sipa.

N3otomsL.
Anba-pacnaa. DIEKTPOHHBIN U

MTO3UTPOHHEIN OeTa-pacmas. ["lamma-
U3JTydeHHEe. 3aKOH PaIMOAKTHBHOTO

pacraja.

DHeprus CBsI3M HyKJIOHOB B sIIpe.
SlnepHble CUIIBL.

N3y4denue SJKCnepruMeHTOB,
JOKa3bIBAIOIINX CJI0KHOCTh CTPOCHUS
aTOMHOTO sJIpa.

HccenenoBanye TPEKOB YaCTHUIL

(10 roToBBIM (oTOrpadusiM).
N3yuenue a1epHbIX CUJl, SAEPHBIX
peaklMii CHHTE3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydenne HyKIIOHHOM MOJIENH s1Ipa
['eitzenbepra-MBaneHko.

OObsicHEHUE YyCTPOIICTBA U
IIPUMEHEHUS I03UMETPA, KAMEPHI
BuiibcoHa, siaepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYEHHBIE 3HAaHUs, B T.4. O 3apse
Y MacCOBOM YHMCJIIE sapa.
PacnioznaBanue Gu3nUeCcKuX SBICHHM
B yU€OHBIX OMBITAX U B OKPYXKaIoLIeil
’KU3HU: €ECTECTBEHHAsI U HICKYCCTBEHHAs
PaJIMOaKTUBHOCTD.




JledbexT Maccol sapa.

Snepubie peakunu. Jlenenue u
CUHTE3 SED.

S nepnbii peaktop. TepMosiaepHbIM
cunTes. [Ipobaemsbl 1 nepcneKTUBbI
AJIEPHON SHEPrETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SICPHOMN
SHEPTEeTUKHU.

DneMeHTapHbIe YacTullbl. OTKPBITHE
ITO3UTPOHA.

MeTtonpl HAOIIOACHUS U
perucTpaiuu JIeMEHTAPHBIX
YacTHII.

@yH/1aMEHTAJIbHBIE
B3auMoIencTBUI. EMUHCTBO
(bu3MYeCcKO KapTUHBI MUPA.
TexHuueckue ycTporucTsa u
MPaKTUYECKOE TPUMEHEHHUE:!
JIO3UMETP, Kamepa BuibcoHa,
AJIEpHBINA peaKkTop, aToMHasi bomba

Onucanye KBaHTOBBIX SIBJICHUU H
MPOILIECCOB C UCMOJIb30BAaHUEM
(hbU3NYECKUX BEITUYHH: TIEPHOJT
MOJTypacriaia, SHEPrus CBSI3M AaTOMHBIX
snep, 1eeKT Macchl sipa.

AHanu3 nporeccoB U SIBIICHUN

C UCII0JIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHHUsSI MaCCOBOTO YHCJIA,
nocrynartsl bopa, 3aKkoH
PaIHOAKTUBHOIO pacnaa.

VYyactue B paboTe Kpyrjioro crosa
«DyHIaMEHTAJIbHBIE B3aUMOICCTBHUSL.
EanHcTBO Quznyueckoil KapTUHBI
MHPA.

Hcnonb3oBanne nHGOOPMAIIMOHHBIX
TEXHOJIOTUH 115 TIOMCKA,
CTPYKTYpUPOBaHUS, UHTEPIIPETALIUU U
MpeCcTaBlICHUS HHOOPMALIMH TIPH
MOJATOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB KBAaHTOBOM (PU3HKHU B TEXHHUKE
1 TEXHOJOTHUSIX, YKOJOTHUECCKUX
aCIEKTax SIIEPHON SHEPTETUKHU

Hroro no pazneny
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DneMEeHThI
aCTPOHOMUU U
acTpo(U3uKH

7

Drarbl pa3BUTHS ACTPOHOMUM.
[TpukiagHOE M MUPOBO33PECHYECCKOEC
3HAYCHHUE aCTPOHOMHUHM.

Bun 3Bé3gnoro neda. Co3pes3aus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX
BUIMMOE JIBH)KEHUE.

ConneyHas cucTeMa.

Comnnne. CojlHEUHAs! aKTUBHOCT.

Nctounuk sHeprun ConHIla U 3BE3]I.

3BE3/1bI, UX OCHOBHbLIC
XapaKTepUCTUKHU. Jlnarpamma
«CIIEKTPAIBHBIN KJIACC —
CBETHUMOCTBY». 3BE3/IbI IJIaBHOM
MOCJIE/IOBATSIIBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY JIJIS 3BE3]T
TJIaBHOM T10CJIC0BATEIbHOCTH.
BnyTtpenHee crpoeHue 3BE31.
CoBpeMeHHBIE TPEACTABICHUS

O TPOUCXOKIAECHUU U IBOJIOIUU
CouHIia ¥ 3BE€311. DTarnbl )KU3HU
3BE3I.

Miteunsiii [Tyts — Hama ["anakTuka.
ITonosxkenue u aBwxenue CoHIIa

B 'anakTuke. THuIbl ragakTHk.
PanuoramakTuku v KBazapshl.
UYEpHbie ABIPHI B A/Ipax TaIaKTHK.

IToaroroBka cooOmenuii 00 Tamax
Pa3BUTHUSA aCTPOHOMUH, O IPUKIATHOM
Y MUPOBO33PEHUYECKOM 3HAUYCHUU
ACTPOHOMHH, O METOJAX MOTYyUYECHUS
HAaY4YHBIX aCTPOHOMHWYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
ACTPOHOMMUM.

N3ydyeHne cCoBpeMEHHBIX
MPEJICTaBICHUH O MPOUCXOXKICHUN U
sBoJiroIUK COJTHIIA U 3BE3I.
N3ydeHune TUNIOB TalaKTUK,
paauoragakTUK U KBa3apos.
N3yuenne nBUKeHUsSI HEOSCHBIX Te,
ABOJIIOIMH 3BE311 U Beenennon,
MPOLECCOB, MPOUCXOAAIINX B 3BE3AX,
B 3BE3JHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpene,
MacmTabHOU CTPYKTYphI BceneHHOH.
OObsicHeHue paciunpenus Beenennou
Ha OCHOBE 3aKkoHa Xab0ia.
[TonroroBka k 00CyXI€HUIO
HEpelIeHHBIX MTP0OJIeM aCTPOHOMHUH.
ITpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C MCITOJIb30BAaHUEM KOMIBIOTEPHBIX
TIPUJIOKEHUM 11 ONIPEACTICHUS




Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
boneioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacuitabHast CTpyKTypa
Bcenennou. MeraranakTuka.
Hepewénnsie npobiieMsl
aCTPOHOMHU

MTOJIOKEHUST HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3iua CeBepHOro Moiayumapus

U SpKU€ 3BE3BL.

[IpoBenenue HaOIIOCHHI B TEIECKOI
Jlynsl, manet, Mieanoro [lyru.
VYyactre B IUCKYCCHUH O HEPELIEHHBIX
npo0semMax aCTpOHOMUHU

Hroro no pazaeny
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Pa3nes 6. O0o01maroniee noBTopeHue

6.1

Oo6o0Omarortee
TIOBTOPCHHE

4

O0o00611eHre U cucTeMaTU3alus
COJIEp>KaHMs pa3/iesioB Kypca
«Mexanuka», «MonekyisapHas
bu3HMKa U TEPMOJUHAMUKAY,
«QnekrponuHaMukay, «Konebanus
U BOJIHBI), «OCHOBBI CHEIMATbHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanrtoBas pusuka», « INeMEHTHI
ACTPOHOMUU U aCTPOPU3UKIY.
Ponb pusuku u actpoHoMuu B
AKOHOMMYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JESATEIbHOCTH YEJIOBEKA, POJIb U
MecTO (PU3UKHU U aCTPOHOMHUU

B COBPEMEHHOW Hay4YHOMU KapTUHE
MUpa, 3HAaUEHHE ONUCATETbHOM,

VYyactue B JUCKYCCHU O PO (PU3BHUKH
Y aCTPOHOMUU B Pa3JIMYHBIX cepax
NEATEIIbHOCTH YEJI0BEKA.
[TonroroBka coobuieHuit o Mecte
(bu3nuecKoil KapTUHBI MUpA B Py
COBPEMEHHBIX IIPEACTABICHUAN

0 MPUPOJIE.

BrlinonHenne y4yeOHbIX 3ajaHuM,
JEMOHCTPUPYIOLIUX OCBOCHUE
OCHOBHBIX TIOHATUH, PUINIECKUX
BEJIMYMH U 3aKOHOB Kypca ¢pusuku 10—
11 kmaccoB




CUCTEMATU3HPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
(dbu3nYecKoil TeOpuu, PoJib
(U3UYECKON TEOPHUH B
dbopMHUpOBaHUU MTPECTABICHUN
0 (PM3HYECKON KApTUHE MUPA, MECTO
(bu3MYECKOil KapTUHBI MUpPa

B O0IIIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABICHUH O IPUPO/IE

Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME




