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Pabouas mporpamma mo yueOHOMy mnpenMery «®Dusuka» (0a30BbIi YpPOBEHB)
(mpenMeTHas 0071acTh «ECTECTBEHHO-HAYYHBIC TIPEIMETHI») BKIIOYAET MOSCHUTEIHHYIO
3aIlUCKY, cojiepKaHue 00y4eHHUs, TUIaHUPYEMbIe PE3yJIbTaThl OCBOCHUS MPOrPaMMBI 110
¢bu3HMKe, TeMAaTHYECKOE MIIAHUPOBAHUE, MepeueHb (KOAUPUKATOP) pacpeeIEeHHbIX 0
KJlaccaM  TPOBEpPSEMbIX TpPeOOBaHUWA K  pe3yibTaTaM OCBOCHUSI  OCHOBHOM
o0pa3oBaTeNbHON MpOrpaMMbl CpPEeAHEr0 oO0mero oOpa3oBaHUS U BJIEMEHTOB
coliepkaHus o pusmke.

[losicHuTenpHast 3amucKa OTpa)kaeT OOIIMe LMW W 3aJaud U3y4deHUs (PU3MKH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOCHUIOK K €ro M3y4eHHIO0 O0y4YaroluMHCH,
MECTO B CTPYKType ydeOHOro IjiaHa, a TakXe MOAXOAbl K OTOOpYy cojepKaHHs,
K OTIPEJICTICHUIO IJIAHUPYEMBIX PE3YyJIbTaTOB.

ConepxaHnue o0OO0ydeHUS PACKpBIBACT COJEp)KATEIbHBIE JIMHUHM, KOTOpPBIC
npenaraTcs i 003aTebHOTO M3YYEHHUS B KaKJIOM Kilacce Ha YPOBHE CPEIHEro
oO1ero o0pa3oBaHusl.

[InanupyeMble pe3yiabTaThl OCBOCHHS TMPOTPAMMBI 10 (PU3HMKE BKIFOYAIOT
JUYHOCTHBIE, METallpeMETHBIE PE3YJIbTaThl 3a BECh IMEpUOja OOy4YeHHUS Ha YpOBHE
cpemHero obmero oOpa3oBaHUs, a TaKXe MPEAMETHBIE TOCTIKEHHUS O00y4aromierocs
3a KaXbli TOJ] OOy4EHHS.

HHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no gusnke 0a30BOTO YPOBHS Ha YPOBHE CpeAHETr0 00I11ero 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUI K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
oOpazoBarenbHO# Tporpammel, npenacraBieHHbIXx B PI'OC COO, a Takke ¢ yuyeTom
benepabHON pabodeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMY MPETOJaBaHus Y4eOHOTO
npeamera «®dusznkay B 00pa3oBaTeNbHBIX oOpraHuzamusx Poccuiickoit depepariuu,
peaNu3yIoNMX OCHOBHBIE 00pa30BaTEIbHbIC TPOTPAMMBI.

ConeprxaHue mporpamMmsl 1o pU3KMKE HAMPaBIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTuHbl Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHHH HX (PU3MKE
Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEIBHOCTHOro mojaxoxaa. I[Iporpamma
no ¢usuke coorBeTcTByeT TpeboBaHusiMm GI'OC COO k miaaHUPYEMBIM JIMYHOCTHBIM,
MpEAMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOydYeHHs, a TakKKe YYHUTHIBACT
HEOOXOJAMMOCTh pealn3alldd MEKIPEAMETHBIX CBsI3ed (U3MKM C €CTeCTBEHHO-
Hay4YHBIMU Y4eOHBIMU TIpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIC 1IEJIM W3YUYCHUS
GU3MKM HA YPOBHE CpEIHEro oOImero oOpa3oBaHUS, IUIAHUPYEMbBIC PE3YJIbTAThI
OCBOCHHMS Kypca (U3HMKHU: JTUYHOCTHBIE, METaNpeIMETHbIE, IpeIMeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma mno (hu3mKe BKIIIOYALT:

MJIaHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (U3MKKM HAa 0A30BOM YPOBHE, B TOM
quCIie MPEAMETHBIE PE3YNIbTATHI IO FO1aM 00yUYEHUS;

cozepkanue yueonoro npeamera «dusuka» no rogam o0ydeHHsl.



[Iporpamma 1o Qu3nke MOXKET OBITh HMCIOJIb30BaHa YUMUTENSIMU KaK OCHOBA
JUISL COCTaBJIGHHSI CBOMX paboumx mporpamm. [Ipu paspaborke pabodeil mporpammsl
B TEMaTUYECKOM IJIAHUPOBAHUM JTOJKHBI OBITh YYTEHBI BO3MOXKHOCTH HCIOJIb30BAHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTENBHBIX PECYPCOB, SBISIOMMXCS y4eOHO-
METOIMYECKUMH MaTepranamMmu (MyJIbTUMEIUNHBIE TPOTPAMMBI, JIEKTPOHHBIE YUCOHUKU
U 3ala4HUKH, DJIEKTPOHHBIE OWOIUOTEKH, BHUPTYyallbHbIE JTa0OpaTOpUU, UTPOBbHIC
IPOrpaMMbl, KOJUIEKIMH IUMPOBBIX 00pa3oBaTEIbHBIX PECYpPCOB), peaATU3YIOUIUMU
TUAAKTUYECKHE BO3MOXHOCTH HH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BaHUH.

[Iporpamma 1o (u3uKe NpegoCcTaBIsieT BO3MOKHOCTD JIJISl peain3alliy Pa3IunyHbIX
METOIMYECKHUX TOJIX0/I0OB K OpraHu3aluu 00ydeHus: GU3NKe MpU yCIOBUU COXPAHEHUS
00s13aTeIbHON YacTH COJIEpKaHus Kypcea.

®duszuka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPUPOJbI, BBHICTYIAs B KaueCTBE
y4yeOHOro MpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUH
00 okpyxatomeM wmupe. LkonpHBIE Kypc QU3MKM — CHUCTEMOOOpa3yOUIHil
U1 €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, OCKOJIBKY (DU3NUECKHE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB U SIBIICHUH, H3y4aeMbIX XUMHUEH, Ouosorued, Quanuyeckou
reorpadueil u actpoHomuen. Vcnonp3oBaHMe M aKTUBHOE MpPUMEHEHUE (PU3MUECKUX
3HaHUU OIpeNessieT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUA KOCMOCA, IIOJYYEHUS HOBBIX MAaTepHaIOB
C 3aJaHHBIMU CBOMCTBaMU M Apyrux. M3ydeHwe (u3MKH BHOCUT OCHOBHOM BKIIA[
B (opMHpOBaHHME  €CTECTBEHHO-HAy4YHOHM  KapTUHBI  MHpa  OOYy4aroIIMXCA,
B (hopMuUpOBaHHE YMEHHI MPUMEHSTh HAYYHBIM METOJ] IO3HAHUS MIPU BHINOJHEHUU UMU
Y4EOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca (u3HKHU JU1sl YpPOBHSI CPETHETO 00IIEro 00pa3oBaHus MOJOXKEH P
UJEN, KOTOPbIE MOXKHO paCCMaTPUBATh KaK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kype SBIAETCS JIOTHYECKH
3aBEpUICHHBIM, OH COACPXKHUT MaTepuan U3 BCEX pa3leloB (PU3MKH, BKIIOYAET KaK
BOITPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuszayuu. B cooTBETCTBUU ¢ HEM MaTepuan Kypca QU3MKU 00beIMHEH
BOKpYr ¢usnueckux Teopuil. Benymmm B Kypce sBusercs (HOpMHUpPOBaHHE
MPEACTABICHUIA O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. Peanmuszauus wuaed MpeanoyiiaraeT MCHOIb30BaHUE
T'YMaHUTAPHOT'O MOTEHIMa a (PU3NUECKON HAYKH, OCMBICIICHUE CBSI3U PA3BUTUSA (PUZHKHU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc (U3UMKH NpearnonaraeT 3HAKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJIOTMUECKUX MPUIOKEHUN U3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanu3yercsi IOCPEACTBOM BBEICHUS JIEMEHTOB COJICPKaHUS,
MOCBSIIEHHBIX 3KOJOTHYECKHM Mpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI



C pa3BUTHEM TEXHHUKHU U TEXHOJIOTHH, a TakKe 0OCYXIeHusl MpobdiieM palnuoHaIbHOIO
MIPUPOIOTIONB30BAHUS U SKOJIOTHIECKON OE30MacHOCTH.

CrepHEBBIMU DJIEMEHTaMU Kypca (QU3UKM HAa YpPOBHE CPEIHEro OOIIero
oOpa3oBaHHs SBISIIOTCS  u3nyeckue Teopuu ((hopMHupoBaHHE MPEACTABICHUMN
O CTPYKTYpE IMOCTpPOCHHsI (PU3NYECKON TEOpHH, POJu (PYHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJIE, TPAaHUIAX MPUMEHUMOCTH
TEOpUH, ISl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHUCTeMHO- eI TeIbHOCTHBIN TOAXO0/ B Kypce (PU3UKHU peau3yeTcs MPexae BCEro
3a CYEeT OpraHu3alliy HKCIEPUMEHTAIBHON AesTeIbHOCTH 00ydaromuxcs. J{ns 6azoBoro
ypOBHS Kypca GU3HKH — 3TO UCHOIB30BaHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B IporpamMMe 1o (pusnke 00beTMHEHBI
B OOIIHMI CIHCOK yYEHUYECKUX MPAKTHUECKUX padboT. Brigenenre B yka3aHHOM MepedHe
7a00paTOpHbIX PAdOT, MPOBOAUMBIX JJII KOHTPOJIE W OLEHKH, OCYIIECTBISETCS
y4acTHUKaMu 00pa30BaTeNIbHOTO MpoIiecca UCXOAS U3 0COOCHHOCTEN TUIAHUPOBAHUS U
ocHauleHus: kabuHera gusuku. [Ipu 3ToM obecrnieunBaeTcst oBIaZeHHEe 00ydatOIIUMUCS
YMEHHUSIMH  TIPOBOJUTH KOCBEHHBIE W3MEpPEHHUs, UCCIEJOBAaHMUS  3aBUCUMOCTEH
(bu3MYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Pemenue pacyeTHBIX M Ka4ECTBEHHBIX 3aj[ad C 3aJaHHOM (DU3MUECKON MOJENBIO,
MO3BOJIAIONIEE TPUMEHSATh W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO
paszzena Kypca, Tak ¥ MHTErpUpys 3HaHUS U3 Pa3HBIX pa3/enoB. [ KaueCTBEeHHBIX 3a/1a4
MPUOPHUTETOM SIBIISIOTCSA 33JaHUS Ha OOBSICHEHHE MPOTEKaHUS (PU3MUECKHX SBICHUMN
U TIPOILIECCOB B OKpYXKalolleW >KW3HU, TpeOyromue BbIOOpa (U3UYECKOW MOJIETH
JUTSL CUTYaIliU TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu OPI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecreueHunto yueOHOro npoiiecca 6a30BbIil ypOBEHb Kypca (M3HKU Ha YPOBHE CPETHETO
o011ero o0pa3oBaHus TOJDKEH M3y4aThCsl B YCIOBUSX MPEIMETHOTO KabmHeTa (hU3MKU
WIM B YCJIOBUAX MHTETPUPOBAHHOIO KaOMHETa MNPEAMETOB €CTECTBEHHO-HAYyYHOTO
nukia. Hamuuue B xabuHere (U3UKM HEOOXOJIUMOTro JaOOpaTOpHOTO OO0OPYIOBAHMS
JUTSI BBITIOJIHEHUSI YKa3aHHBIX B MporpaMMe Mo (U3HKE YYECHUUYECKUX MPAKTHUECKHUX
paboT U IEMOHCTPAIITMOHHOTO 000PYyI0BaHUs 0053aTEIHHO.

JlemoHCTpannonHoe obopynoBanue GopMupyercs B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAQIBHONH  JIOCTATOYHOCTH H  O00ECMEeYMBAET TMOCTAHOBKY TEPEUMCICHHBIX
B TporpamMme Mo (Qu3uKe KIIOYEBBIX IEMOHCTPAIM ISl UCCIECIOBAHUS H3YdacMbIX
SIBJICHUM U TPOIIECCOB, IMIUPUIECCKUX U (PYHIAMEHTAILHBIX 3aKOHOB, MX TEXHUYECKHUX
IIPUMEHEHUH.

JlaGopatopHoe o0opyJoBaHME JUISi  YYEHUUYECKHUX  MPAKTUYECKUX  padoT
dbopMupyeTcst B BUJIe TEMAaTHIECKUX KOMIUIEKTOB M 00ECIIEYNBACTCS B pACYe€Te OJJHOTO
KOMIUIEKTa Ha JAByX oOyuarommuxcs. TemaTtnyeckue KOMIUIEKTHI J1aOOPaTOpPHOTo
000pyT0BaHUs TOJKHBI OBITh TOCTPOSHBI HA KOMIUIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
U 1U(GPOBBIX MPUOOPOB, a TAaKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHIE
1 (pOBBIX Ta0OPATOPHUH.

OCHOBHBIMU LIETISIMU U3YUYEHUS! PUBHKHU B O0IIIEM 00Pa30BaHUU SIBIISIFOTCS:



dbopMHpOBaHHE HMHTEpPECa U CTPEMIICHHS] OOYYAIOMIMXCS K HAYyYHOMY H3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEICTABICHUH O HAy4YHOM METO/€ IMO3HaHus U (HopMuUpoBaHHE
UCCIIeI0BATEIHLCKOIO OTHOIICHHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHWEe YMEHUN OOBSCHATH SBJICHUS C WCIOJIB30BAHHEM (HU3UIECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dopMupoBaHHE TPENCTAaBICHUA O PpOIM (GU3MKH IS Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne HSTUX 1eded olecnednBaeTcs peUICHHEM CIEAYIOIUX —3aaady
B IIPOLIECCE U3yUeHUs Kypca (PM3UKH HAa YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

MpUOOPETEHUE CHUCTEMBl 3HAaHUM 00 OOIMMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSIX, BKIIOYAs MEXaHWKY, MOJEKYISPHYI0 (U3HKY, SJICKTPOIMHAMHUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

(opMupoBaHHE YMEHHUIl NPUMEHSTh TEOPETHUECKUE 3HAHUS JUIsl OOBSCHEHUS
bu3MYecKuX SBICHUW B TPUPOAEC W JUIA TPUHATHS MPAKTUUYECKUX PEIICHUN
B [IOBCE/IHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIeHMs Pa3IMYHbIX 337ad C SIBHO 3aJaHHON (u3HYECcKOu
MOJIETIBIO, 3a/a4, OJIpa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3JaHue (PU3NIECKON MOJEIH,
aJICKBaTHOM yCIIOBUSAM 3a/1a4U;

NOHUMaHue (PU3NYECKUX OCHOB U MPUHIIMIIOB AEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPEy;

OBJIAJICHHE METOAAaMH CaMOCTOATEIbHOTO IUIAHUPOBAHUS M MPOBEIACHUS
(bu3MYECKUX IKCIIEPUMEHTOB, aHaIN3a W MHTEpIpeTanud HHPOPMAIIH, ONpEeAeTICHUI
JOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTarTa;

CO3JaHME YCJIOBHM JUIsl Pa3BUTHS YMEHUM NPOEKTHO-UCCIENOBATENbCKOM,
TBOPYECKOU IESATENBHOCTH.

OO6muiee 4KclIO 4acoB, PEKOMEHJOBAaHHBIX MJIA U3y4eHUs (Pu3uku, — 136 4dacos:
B 10 xacce — 68 yacoB (2 yaca B Hefiento), B 11 kinacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipensiaraemelii B mporpamme 1o pu3uke nepeyeHb J1a00paTOPHbIX U MPAKTUYECKUX
paboT SABISETCS PEKOMETOBAHHBIM, YUUTENb JI€JIaeT BEIOOP MPOBEACHUS Ta00PATOPHBIX
paboOT U OMBITOB C YYETOM HUHAUBUIYATbHBIX 0COOEHHOCTEN 00YyUaOIINXCs.

JIro0Oast paboyasi mporpaMmMa JOJKHA MOJHOCTBIO BKIJIFOYATh B ce0s cojepskaHue
JTAHHOM MPOTPaMMBI IO (pHU3UKeE.

B otnenpHBIX ciayyasx Kypc GU3MKKA 0a30BOTO YPOBHS MOXKET U3ydaThCsl B 00beMe
204 gaca 3a nBa roja obOyuenus (3 u B Hememo B 10 u 11 xmaccax). B atom cimydae
YBEJIMUYMBAETCS HE MeHee yeM 110 20 4 pe3epBHOE BpEMs1, KOTOPOE HCIIOIb3YETCS YUUTEIEM
JUTSE U3YYEHHUS BOIPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM TMpoduiaeM O0O0ydeHUS,
Y YBETTMYMBACTCS yueOHas Harpy3Ka, OTBOIUMAs HA U3yUYEHNE MEXaHUKH, MOJICKYJISIPHOM
GUB3UKA M DIEKTPOJMHAMHKH, 32 CUET PACIIUPEHHs Yucia Ja0opaTOpHBIX padoT
HCCIIEIOBATENICKOIO XapaKTepa U YPOKOB PELIECHNS KaYECTBEHHBIX U PACUETHBIX 33]1a4.



COIEPKXAHUE OBYYEHMUA

10 KJTIACC

Paszpnen 1. ®u3nka u MeTOAbI HAYYHOTO O3HAHMSA

®usuka — Hayka o npupoze. Haydnble METONBI MO3HAHMS OKPYXKAIOIIETO MUPA.
Posib 3xcniepyuMeHTa ¥ TEOPUU B IIPOLIECCE TO3HAHMS IPUPOABI. DKCIEPUMEHT B (PU3HKE.

MonenpoBanue (U3MUECKUX SBICHMM M TpoueccoB. HaydHble THIIOTE3BI.
duzuvecknue 3aKOHbl U TEOPUHU. ['paHHIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u Mecto Qpusnku B GOpMUPOBAHUN COBPEMEHHON Hay4HOW KapTHUHBI MUpa,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOACH.
Jlemoncmpayuu

AHanorosble U HU(PPOBbIE U3MEPUTENBbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUMKH.

Paznen 2. Mexanunka
Tema 1. Kunemamuxka

Mexannueckoe nBukeHre. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHU. Cuctema
orcyera. Tpaekropusi.

[Tepemernienue, CKOPOCTh (CpeHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MAaTEpPUAIbHOM TOYKH, KX TMPOEKIMM HA OCH CHUCTEeMbl KoopauHaT. CroKeHue
IIEPEMEILIEHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMpsAMOJUHEHHOe nBrkeHue. [ 'paduxu
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHHUS], IIyTHU U MEPEMEIICHUSI MaTepUaIbHON
TOYKH OT BPEMEHH.

CBobOoaHOE nmajieHue. Y CKopeHue CBOOOTHOTO TafCHUSI.

KpuBonuneinnoe nuxeHne. J[BHKEHHE MaTEpPUATbHOM TOYKH MO OKPYKHOCTH
C IOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO. YTIIOBAasi CKOPOCTh, TUHEWHAsA CKOPOCTh. [leprnon
1 yacTtoTta obparnieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CIHAOMETP, JBUKECHHE
CHApSIIOB, LICTTHBIE U PEMEHHBIC MIEPEIAUH.

Jlemoncmpayuu

Mogenbs CHCTEMBI OTCYETa, WILTIOCTPAIUS KHHEMATUYECKUX XapPaKTEPUCTUK
JIBHYKEHUSL.

[IpeoOpazoBanue ABMKEHUHN C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne  nBwkeHWs Tena, OpOIIEHHOTO TMOJ YIJIOM K  TOPUBOHTY
Y TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagnenue ckopocTu npu ABUKEHUHU 10 OKPY>KHOCTH.



Yuenuueckuu sxcnepumenm, rabopamophule pabomol

N3yueHne HepaBHOMEPHOT'O JBMKEHMS C LIENIBIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXAY  IyTSAMH, IPOWJCHHBIMH  TEJIOM
32 IIOCJIEI0BATENbHBIC PABHBIC IIPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUHN
C Ha4YaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yuyenne nABWKEHHs IIAPUKA B BSI3KOM KUAKOCTH.

W3ydeHne nBUKEHUs Teja, OpOIIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Iprammn otHocutensHOCTH ['anmites. IlepBwii 3akoH Herotona. MuepumnansHble
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
JUIsl MaT€pUAJIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3aKoH BceMUpHOro taroteHus. Cuna tspkectu. IlepBasg kocMuueckast CKOPOCTb.

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

Tpenne. Bunsl Tpenus (mokosi, ckoibxeHusi, kaduenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHus: CKOJIbKEeHUs U cuia Tpenus nokosi. Koaddumuent tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B KUJIKOCTHU WJIU rase.

[ToctynaTenbHO€E U BpallaTesIbHOE JBUKEHHE a0COIIOTHO TBEPOTO TeNa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuipl. YcimoBus paBHOBeECHs
TBEPJOIO TEJA.

TexHuyeckue yCcTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TTOAIINITHUKY, JBUKECHHAE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue uHepUUN.

CpaBHeHUE MacC B3aMMOJICUCTBYIOIINX TE.

Bropoii 3akon HerotoHna.

N3smepenue cu.

CrioxeHune cuil.

3aBUCHUMOCTb CUJIBI YIIPYTOCTH OT Jie(hopMaIi.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOAbEME U TIaJICHUMU.

CpaBHeHHE CHII TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

VY ciioBusl paBHOBECHS TBEPIOTO Tesa. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopHule pabomol

N3yuenue npmxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.

HUccnegoBanne 3aBUCMMOCTH CHJI  yOPYTOCTH, BO3HHUKAIOIIUX B IPYKHUHE
1 PE3UHOBOM 00pasIle, OT Uux aedopMarium.

Hccenenosanue yciaoBrui paBHOBECHUS TBEPAOTO TENA, UMEIOLIErO OCh BPALLICHHUS.

Tema 3. 3akonwvl coxpanenus 6 mexaHuke

NMnynbc MaTepuanbHON TOUYKU (Tesa), CUCTEMbI MaTepUaIbHBIX ToueK. MIyibce
CUJIbl M M3MEHEHUWE HMIIYJIbCa TeJNa. 3aKOH COXPAaHEHWs HUMITyJbca. PeakTuBHOE
JBUYKEHUE.



Pabota cuibl. MOIIHOCTB CHJTBL.

Kunetnueckass »Hepruss MarepualibHOW TOUku. Teopema 00 H3MEHEHHUH
KHMHETHYECKOW YHEPTHUH.

[lorenunanbHas sHeprud. [loTeHumanbHas 3Heprus ynpyro Ae@opMHUpPOBAHHOU
npyxusbl. [loTeHIManbHas SHEPTHs Teaa BOJIN3H MOBEPXHOCTU 3EMJIH.

[ToTeHmanbHbIE U HEMMOTEHIMAIbHbIE CUJIbl. CBSI3b pA0OTHI HEMOTEHIIMAIBHBIX CHJT
C U3MEHEHUEM MEXaHUYECKON 3HEPTHH CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPIUU.

Yipyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE NPUMEHEHHE: BOJOMET, KOIIEp,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE 1BUXKEHUE.

[lepexon NOTeHIIMAIBHOMN SHEPTUU B KHHETUYECKYIO U OOPaTHO.
Yuenuueckuu sxcnepumenm, nabopamopHule pabomol

N3yuenune abCOMOTHO HEYIIPYTOTo yiapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXAaHUYECKOW SHEPruu Tena
Ha [IpUMEPE PACTKEHUSA PE3UHOBOIO XKIYTa.

Paznen 3. MoJiekyasipaasi pu3nka 1 TePMOAMHAMHUKA
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJOKEHHSI MOJIEKYJAPHO-KUHETUYECKOM TEOPUU M HX OIMBITHOE
o0ocHoBaHue. bpoyHoBckoe — nBmwxkenue. Juddysus.  Xapakrep — ABMKEHUS
Y B3aUMOJICMCTBUS YaCTHIl BenlecTBa. MoJieNin CTPOEHHUS ra30B, )KUIAKOCTEN U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BeEIlleCTBAa Ha OCHOBE J3THX Mojeieil. Macca u pa3Mepsl
Mozekyia. KonndectBo BemectBa. [locTtosiHHas ABoraapo.

TerioBoe paBHOBecue. Temmeparypa u ee wusmepenue. lllkama temmneparyp
[enbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpPAaBHEHUE MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU UJICATHHOTO raza. AGCOMIOTHAS TeMIepaTypa Kak Mepa CpeIHeH KHHETUYECKOM
SHEPrUM TEIUIOBOTO ABM>KEHUs 4dactull ras3a. lllkama temneparyp KenbBuna. ['azoBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lanpToHa. W3ompoiieccsl
B HJI€AJIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMUE€CTBOM BelllecTBa. I'paduueckoe npeacrapicHue
M30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHu4yeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA, (OoTOrpaduul MOJIEKYI
OPTraHUYECKUX COEIUHECHUMU.

OnbiTel 10 UG GY3UH KUTKOCTEH U Ta30B.



Mopenb OpOyHOBCKOTO IBHKCHHS.

Mogens onbita llTepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHNE MEKMOJICKYIISIPHOTO B3aUMOICHCTBHSI.

Monens, HIUTIOCTPUpPYIOIIAs PUPOTY JaBJICHH ra3a Ha CTCHKH COCY/Ia.

OMNBITHI, HUTIOCTPHPYIOIINE YPABHEHUE COCTOSHUS UCATLHOTO ra3a, H30IpOIIeCChI.
Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHre Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUI 00beMa
KOMHATBHI, TaBJICHUS M TEMIIEPaTyphl BO3yXa B HEH.

HccnenoBanue 3aBHCUMOCTH MEX/Ty TTapaMeTpaMH COCTOSIHUS Pa3pe:KEHHOTO Ta3a.

Tema 2. Ocrnoebvt mepmMoOUHAMUKU

TepmoanHamMuueckass cucremMa. BHyTpeHHSAs 5SHEprus TEPMOJMHAMUYECKON
CUCTEMBI M cHocoObl ee u3MeHeHus. KonmuecTBo Temnotel M pabota. BHyTpeHHss
SHEPrus OJTHOATOMHOI'O WACAJBHOIO ra3a. Bunpl Temsonepenadu: TEMIONPOBOJIHOCTD,
KOHBEKIUSA, W3JydEHHE. YJIelIbHas TEIUIOEMKOCTh BelecTBa. KoJM4ecTBO TEIIOTHI
IIPH TEIUIONEpeIaye.

[Tonstue 00 annabaTHOM nporecce. [lepBbiii 3akoH TepMoarHaMuku. [Ipumenenne
MEPBOTO 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas HHTEpHpeTarus
paboThI raza.

BTtopoii 3akoH TepMoguHaMuky. HeoOpaTuMoCTh MpOLIECCOB B IIPUPO/IE.

TernoBble MamuHbl. [TpuHIUIBL HeicTBUS TerIoBhIX MamuH. [IpeoOpazoBanus
SHEPrUU B TEIIOBBIX MamnHax. KoaduireHT nosie3Horo AeicTBUS TEMIOBOM MAIIUHBI.
Huxn KapHo u ero xo3dUIMEHT MOJIE3HOTO ACUCTBHUS. DKOJIOTHYECKHE MPOOIEMbI
TEII0PHEPTETUKHY.

TexHuyeckue ycTpoNCTBA U MPAKTUUECKOE TPUMEHEHHE: ABUTATEh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMJIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

N3menenne BHyTpeHHEH 3HEPTrUM Tejia MPU COBEPIICHUU PaOOThI: BBUIET MPOOKH
13 OyTBUIKK TOJ JEWCTBUEM CXKATOTO BO3AyXa, HarpeBaHue »(upa B JaTyHHOU TpyOKe
MyTeM TpeHUs (BUICOAEMOHCTpAIu).

N3MeHneHne BHyTpeHHEW »Hepruu (TemmepaTypbl) Tejla MpH Terulonepenaye.

OnpbIT 110 a1MabaTHOMY PaCIIMPEHUIO BO3TyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOHWHBI, JBUTATENs] BHYTPEHHETO CrOpaHUs, PEaKTUBHOIO
JIBUTATEIIS.

Yuenuueckuu sxcnepumenm, nabopamopHule pabomol

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnwie cocmoanusa eeugecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHIeHcamus. Vcmapenue u kuneHue. AOCOJIOTHas
M OTHOCHUTEIIbHAs BJIAXKHOCTH BO3ayxa. HaceimeHHsli map. YOenpHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.
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Tepnoe teno. Kpucramnumueckue u amopdHbie Tesa. AHHM30TPONUS CBOMCTB
kpuctamioB. JKuakue  kpuctamwibl. CoBpeMeHHble  Martepuanbl. [lnaBieHue
U KpUCTaIM3anus. Y ieapHas Teriora miaBieHus. Cyonumanms.

YpaBHeHUE TEMIOBOro OanaHca.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TIOJYYCHHS COBPEMEHHBIX MaTepUalioB, B TOM YHUCIIC
HAaHOMATEePUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue mpu moHMKEHHOM JTaBJICHU.

CnocoObl U3MEpEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U IJIaBJIEHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpaIus KpUCTAJIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepenrie OTHOCUTENHHOM BIAKHOCTH BO3/TyXa.

Paznen 4. JiekTpoaguHaMHuKa
Tema 1. Inekmpocmamuxa

Onextpusanys Ten. DJIEKTPUYECKUi 3apsna. J(Ba BHIA AJIEKTPUUYECKUX 3apsoOB.
[IpOBOIHUKH, TUAIEKTPUKHA U MOJYIPOBOJHUKH. 3aKOH COXPAHEHMS JJIEKTPUYECKOIO
3apsna.

B3anmopneiictBue 3apsanoB. 3axkoH Kynona. TodeuyHbIl 3ieKTpUYECKHMNA 3apsm.
Onexrpuyeckoe nosie. HanpsskeHHOCTH 35ekTpryeckoro nodis. [ Ipuanun cynepnosunum
ANEKTPUYECKUX NOJIeH. JIMHNN HanpsHKEHHOCTH DJIEKTPUYECKOTO MOJIA.

PabGoTta cun anexkTpocratudeckoro modisi. llorenmuman. Pa3sHOCTh MOTEHIMANIOB.
[IpOBOHUKM W JAMBJIEKTPUKH B JJIEKTPOCTATUYECKOM moJe. [luanexrpuueckas
ITPOHULIAEMOCTb.

DIeKTpoeMKOCTh. KOHAEHcAaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOTO KOHASHCATOpa.

TexHuyeckne yCTpOMCTBA W NPAKTHUYECKOE TNPUMEHEHHE:  DJIEKTPOCKOI,
AJIEKTPOMETP,  DJIEKTpOCTaTHYeCKas  3alluTa,  3a3eMJIEHHE  3JIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMIT AECUCTBUS DJIEKTPOMETPA.

B3auMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEI.

[IpoBOJHUKH B DJIEKTPOCTATUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMDIEKTPUKY B DJIEKTPOCTATUUECKOM IIOJIE.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAW IUIACTHH,
PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpa.
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Vuenuueckuii axcnepumenm, 1abopamophule pabomoi
N3mepeHne 3JIeKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii Inekmpuueckuit moxk. Toku 6 paznuuneix cpeoax

DNEeKTpUYECKUN TOK. Y CIOBHS CYLIECTBOBAHUSA 3JIEKTPUUECKOT0 TOKa. MICTOUHUKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa i1 yyacTka Lemu.

DNEKTPUYECKOE  CONPOTUBIICHHE.  YIENBHOE  CONPOTHUBIICHHE  BEILECTBA.
ITocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEIMHEHNE IPOBOAHUKOB.

Pabota anexTpudeckoro Toka. 3akoH Jxoyns—JIenna. MomHOCTb 3IEKTPUUECKOTO
TOKA.

DNEeKTpOABMKYLIAsl CHJIa U BHYTPEHHEE CONPOTUBJIEHUE MCTOYHHKA TOKA. 3aKOH
Owma 17151 moaHOM (3aMKHYTOM) a5ieKTpruueckoi renu. KopoTkoe 3aMbikaHue.

DneKkTpoHHasi MPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTH COIPOTHUBIICHHUS
METAJIOB OT TeMItepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs U IPUMECHAs! IPOBOJAUMOCTD MOTYIIPOBOAHHUKOB.
CaoiicTBa p—n-niepexoaa. [lomynpoBogHUKOBEIE TPUOOPEI.

DNEeKTPUYECKUN TOK B pacTBOPaxX M PACIUIABAX 3JICKTPOJIIUTOB. DIEKTPOIATHYECKAS
JUCCOLMALMS. DIEKTPOIIU3.

DJIEKTPUYECKANA TOK B razax. CaMOCTOSTENBHBIM U HECAMOCTOSATEIBHBIA Pa3psia.
Mounus. [1na3zma.

TexHuyeckue yCTpoMCTBa U NMPAKTUYECKOE NPUMEHEHUE: aMIIEPMETP, BOIBTMETP,
peocTar, ICTOYHHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHble MPUOOPHI, JEKTPOOCBETUTEIIbHbBIE
NpuOOpBl, TEPMOMETP  CONPOTHUBIICHMS, BaKyyMHBIM JAMOJ, TEPMHUCTOPHI H
(boTOPE3UCTOPHI, MOTYNPOBOAHUKOBBIN AUO], FaIlbBaHHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIIPSKEHMSL.

3aBUCHUMOCTB COTPOTUBJIEHUS UINHAPUIECKHUX MPOBOJHUKOB OT JUIMHBI, TUIOIAIN
IIOIIEPEYHOT 0 CEYEHUs U MaTepHuaa.

CmenmanHoOe COeTMHEHUE POBOAHUKOB.

[IpsmMoe  wu3MepeHHe  INEKTPOIBMXKyHIEM  cuibl.  KopoTkoe — 3aMbIkaHHe
raJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsa U IpOBOAUMOCTD BO34yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydeHne CMEIaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne >IeKTpOABHKYLIEM CUJIbI HWCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTUBIICHUS.

Hab6nronenue snexktponusa.
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MexnpeaMeTHbIE CBSA3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 ki1acce oCyIIeCTBISETCS C yUETOM
coJiepKaTeNIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMHU MaTEMaTUKH, OMOJOTUU, XUMUU,
reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nowsimusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHHUE, HAYYHBIH (DakT, rumoresa, pu3nueckas BETUYMHA, 3aKOH, TEOPHS,
Ha0JII0IeHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pellieHHe CHUCTEMbl ypaBHEHUH, JIMHEWHas (QyHKIusA, napabdora,
runep6osa, X rpaQuKyd U CBOWCTBA, TPUTOHOMETPHUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO, BEKTOPHI M HX
IPOECKIHUH HA OCH KOOPJUHAT, CII0)KEHUE BEKTOPOB.

buonocus: MexaHuueckoe ABMKEHUE B KUBOM mpuponae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHJbI TEIJIONEPENay, TEIJIOBOE pPABHOBECHUE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumus: ACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE ATOMOB W MOJEKYJ, MOJb
BEILIECTBA, MOJISPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEJ, XKUAKOCTEH M Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs AUCCOLNALINS, FaIbBAaHUKA.

l'eoepaghus: BnaxxHOCTh BO3AyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JBUKEHUW C HMCIOJb30BAHUEM MEXAHU3MOB, YYET
TpEHUsI B TEXHUKE, MOJAIIMIIHUKHK, HKCIOJb30BAHUE 3aKOHA COXPAHEHUs HMMITYJIbCa
B TEXHHUKE (pakeTa, BOJOMET M JPYTUe), IBUraTeilb BHYTPEHHETO CTOPAHMS, MapoBast
TypOrHa, OBITOBOM XOJOAWIBHUK, KOHTULIMOHED, TEXHOJIOTUU TIOJIyYEHHS] COBPEMEHHBIX
MaTepuajoB, B TOM YHCJIE HAHOMAaTE€pUaJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas
3alUTa,  3a3€MJIGHHE  JJEKTPONpHOOpPOB,  KCEPOKC,  CTPYHHBIM  MpHUHTED,
AJIEKTPOHArpeBaTeNbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBAHUKA.

11 KJIACC

Paznen 4. djaekTpoauHaMuKa
Tema 3. Maznummnoe noe. I1eKmpomMazHUMHAA UHOYKYUA

[ToctostHHbIE MarHuThl. B3anMoaelcTBHE TOCTOSHHBIX MArHUTOB. MarHutHOe
rnoje. BekTop MarHMTHOW MHAYKUMHU. [IpuHIMI Cynepno3WiMd MarHUTHBIX IOJIEH.
JInHnK MarHuTHOM MHAYKIMU. KapTuHa JIMHUI MArHUTHOW MHIYKIIAH TTOJIS TOCTOSTHHBIX
MAarHUTOB.

MarauTtHoe 1nojie MpoBOJAHUKA ¢ TOKOM. KapThHa JTUHUN MHIYKIIMA MAarHUTHOTO
MOJISL JJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO TPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoneiicTBrue NpoBOJHUKOB C TOKOM.

Cuna AMnepa, ee MOZyJIb U HaIllPaBJICHUE.

Cuna JlopeHua, ee Moayidb U HampaBliieHUE. J[BUKEHHE 3apsSyKEHHOW YaCTHIIbI
B OJTHOPOJIHOM MarHUTHOM MoJie. PaboTa cuisl JlopeHna.

SIBiieHUE DNEKTPOMArHUTHOW MHAYKUMHU. IIOTOK BEKTOpa MarHUTHOM WHIYKLIHH.
DJIIEKTPOJIBUKYIIAs CUJIa HHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON nHayKiuu dapajes.
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BuxpeBoe  snekrtpuueckoe — moje.  DJIEKTPOABWXKYINAS ~ CHAJla  MHIAYKUUU
B IIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTS. SBrienne CaMOUHIYKIIMU. DNEKTPOABUKYIAS cuJia
CaMOUHIYKIIUH.

DHEpPrust MArHATHOTO TOJIS1 KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHUE: MOCTOSHHBIE MATHUTHI,
ANIEKTPOMATHUTBI, JIEKTPOJBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS
neyYb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHE SIIEKTPOHHOIO ITyYKa MAarHUTHBIM MOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmoneiicTBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue criibl JIOpeHIia Ha HOHBI DJIEKTPOJIATA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[TpaBuio Jlenna.

3aBUCUMOCTh JJICKTPOABMKYIIEH CWJIbl WHIYKIIMA OT CKOPOCTH HW3MEHEHUS
MAarHUTHOI'O MIOTOKA.

SIBrIeHME CAMOMHIYKIIVH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomwi

N3ydyeHne MaraHuTHOrO MoJist KaTylIKH C TOKOM.

UccnenoBanue AeiCTBUSA MOCTOSIHHOIO MAarHUTa Ha paAMKY C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Paszpnes 5. KosreOanus 1 BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomMazHUmMHbsle KoJ1e0aHus

Konebarenbhas cucrema. CBOOOIHBIE MEXaHUYECKHE KoJjiebaHus. ["apMoHnUecKre
konebanus. [lepuon, yacrora, amruTyna u ¢asza konedbanuit. [IpyKUHHBIN MasSTHHK.
MareMatnyeckuii MasiTHUK. YpaBHEHUE TrapMoHUYecKuX kosiebanuid. IlpeBpaiieHue
SHEPIruM MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenbhbiii KOHTYp. CBOOOAHBIC AJIEKTPOMAarHUTHBIC KOJIEOaHUS B U/I€aTbHOM
KoJIeOaTeIbHOM KOHTYpE. AHAJIOTHUSI MEXIY MEXaHUYECKUMHU U AJICKTPOMATHUTHBIMHU
konebanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUS DHEPTUM B HJICATLHOM
KoJie0aTeIbHOM KOHTYpE.

[IpeacraBnenre o 3aTyxammmMx KoJeOaHUsSX. BBIHYXICHHbIE MEXaHUYCCKUE
Kkonebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMsI.

ITepemennsbIil TOK. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U IEVCTBYIOIIEE 3HAYEHNE CUIIbI TOKA Y HAIIPSKECHUS.
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Tpanchopmarop. IIpousBoacTBO, mnepenadya U MNOTpeOJEHUE AICKTPUUECKOM
SHEPruM. IKOJIOTUYECKUE PUCKH MPU TPOU3BOACTBE 3JIeKTposHepruu. KymnbTypa
MCII0JIb30BAHUS JICKTPOIHEPTUU B TOBCETHEBHOM JKU3HM.

TexHUYeCcKkre yCTpPOMCTBAa M MPAKTUUECKOE NMPUMEHECHUE: dIICKTPUUECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JINHUU JICKTpOnepeaay.

Jlemoncmpayuu

Uccnenosanue apaMeTpoB KoJieOaTebHON CHUCTEMBI (Tpy>KUHHBIHI
WM MaTeMaTHYECKUN MasSTHHK).

Ha6nronenue 3aTyxarommx KoJacOaHmii.

HccnenoBanue cBOMCTB BBIHYKIEHHBIX KOJICOaHUM.

Habmronenue pezonanca.

CB0OOO/IHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMmbl  (3aBUCMMOCTH  CHJIBI TOKA W HANpsDKEHHUS OT BPEMEHH)
JUTSL QJIEKTPOMArHUTHBIX KOJICOaHUH.

Pezonanc nmnpu  1mOcCIEAOBAaTEILHOM  COCAUHEHMM  PE3UCTOpPA,  KaTYIIKH
WHAYKTHBHOCTU U KOHJIEHCATOpA.

Mojienb TUHUY AJIEKTPOIEepeIadn.

Yuenuuecxuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCUMOCTH TTEPUOJIa MAJIBIX KOJICOAHHWM Ipy3a Ha HUTH OT JTUHBI
HUTU U MaccChl Tpy3a.

HccnenoBanne nepeMEeHHOTO TOKa B IEMU W3 MOCJIEAOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 3,1eKmMpOMAZHUNIHbLE 6OTIHbL

Mexannueckrue BOJIHBL, yCHOBUS — pacnpocTpaHenus. Ilepuon. CkopocTh
pacnpocTpaHeHus U JAjiuHa BoJIHbBL. [lonepeunsie 1 mpoaonbHbie BoJHBL. UHTEpdepeHims
U udpakius MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocth 3Byka. Beicora ToHa. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBIL. Y CJOBUS M3JIYyUYECHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, v B snekrpomarHutHOi BojHe. (CBoiiCTBa
ANIEKTPOMATHUTHBIX BOJH: OTPaKEHUE, TMpEJOMJICHUE, ToJspu3anus, audpakxius,
unTepdepenius. CKopocTh JEKTPOMArHUTHBIX BOJIH.

[[lxama »BJIEKTPOMArHWTHBIX BOJH. I[IpUMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI PaIUOCBSA3U U TeNEBUACHUA. Paguookanus.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeIbl.

TexHudeckre yCTPOMCTBA M MPAKTUYECKOEC MPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, VYJIbTPA3BYKOBas JHArHOCTHUKA B TEXHUKE M MEIUIIMHE, pajaap,
paanoNPUEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue 1 pacrpocTpaHEHHE ONIEPEYHBIX U MPOI0JIbHBIX BOJIH.

Kone6mromieecst Teo Kak UCTOYHHK 3BYKa.

HaGnronenue oTpakeHus ¥ TPEIOMIICHUS MEXaHUYECKHIX BOJTH.
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Habutonenue nnreppepeHuny u AMPppakiud MEXaHU4eCKUX BOJIH.

3BYKOBO pe30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U 4acTOTOU
KOJICOaHMIA.

HccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIIEHUE,
noJsipusanus, 1udpaxuus, UHTepQepeHLus.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsMoauHelHOE pacCIpOCTPAHEHUE CBETA B OAHOPOIHOMN
cpene. JIyu ceera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbl OTpaxeHus cBera. llocTpoeHne wu300pakeHU
B IJIOCKOM 3€pKaJe.

[Ipenomiienne cBeTa. 3aKOHBI NPEJIOMJICHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npenomneHus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHBIi yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus csera. CioxHbIl cocta Oenoro cseta. L[BeT.

Cobuparone U pacceuBarolue JuH3bl. ToHkas nuH3a. DOKYyCHOE pacCTOsIHHE
M ONTHYECKas cuia TOHKOM nuH3bL. llocTpoeHne u300paxeHUd B COOMpArOUIUX
U pacceuBaIIMX JuH3ax. PopMysia TOHKOW JIMH3BL. YBEIUMYEHHE, J1aBAEMOE
JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKOUN ONITHUKHU.

BonnoBas onrtuka. MHtepdepenuust cera. KorepeHTHblE MCTOYHHMKHU. Y CIOBUS
HaOJIIOJIEHUS MAaKCUMYMOB M MUHUMYMOB B HMHTEpP(EPEHLMOHHOW KapTHHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. Judpakiuonnas pemietka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCHUMYMOB TP MaJIeHUU MOHOXPOMATUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHnuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHUE: OUKH, JTyna, (oToanmnapar,
MPOEKIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAs! ONTHKA, JU(PPAKIIMOHHAS
penieTKa, NoJsPOU/I.

Jlemoncmpayuu

[IpssmMosMHENHOE  paclpOCTpPaHEHHE, OTPAKEHHWE W NPEJOMIIEHUE  CBETA.
OnTuyeckue NpuOOpHI.

[TomHOE BHYTpEeHHEE OTpakeHue. MoJiesib CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenue narepdepeHimmy cpera.

Habmronenue nudpakiuu ceera.

Habmronenune nucnepcuu cBera.

[Tony4yeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[Tony4yeHue crekTpa ¢ TOMOUIBI0 AUPPAKIUOHHON PEIIETKH.

Ha6nronenue momsipuszaiuu cBera.
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Yuenuueckuu sxcnepumenm, rabopamophule pabomol
N3mepenue nokasaresns NpeJoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300pakeHUM B JTIMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3zgen 6. OcHOBBI clIeNIUAIbHON TEOPUU OTHOCUTEIbHOCTH

['paHuiel IPUMEHMMOCTH KJIACCUYECKOW MexaHUKW. llocTymarel crienuanibHOM
TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOIYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEJILHOCTA DUHINTEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BpPEMEHU U COKpalleHUe
JUTMHBI.

DHeprus U UMITYJIbC PEIITUBUCTCKON YACTHUIIBI.

CB43b MacChl C SHEPTUEN U UMITYJIbCOM PENSTUBUCTCKOM YACTULIBI. DHEPTHS MOKOSI.

Pazgen 7. KBantoBas ¢pusuka
Tema 1. Inemenmol KEAHMOBOU ONMUKU

®otonbsl. @opmyna Ilnanka cBsizu 3HEpruu (PoToHA C €ro 4acTOTOW. DHEeprus
Y UMITyJIbC (POTOHA.

OtkpeiTiie u wuccienoBanue Goroddpdexra. Onbitel A.I'. CroneroBa. 3aKOoHBI
dotoapdexra. YpaBHenue OIiHmTetHa 1A Qororpdexra. «KpacHas rpaHHLIa»
dhoTtorddekra.

JlaBnenue ceera. OnwiTel [1.H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

Texnuueckue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHUE: (HOTODIIEMEHT,
dhoTonaTuMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT103((PeKT Ha yCTAHOBKE C IUHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHeEMIHETO (oTodhdeKTa.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO —O-4acTHIIL.
[Inanerapnas mozaenb atoma. [loctynatsl bopa. M3nydenue u nornomienre GOTOHOB IPH
IIepexo0/ie aTOMa C OJTHOTO YPOBHS 3HEPruu Ha Apyroil. Buael cnektpos. CriekTp ypoBHEN
JHEPIUM aTOMa BOJOPOAA.

BonnoBeie cBoiictBa uyactuil. Bomubl e bpoitnsa. KopnyckynspHo-BOTHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHudeckue yCTpOMCTBA M IMPAKTUYECKOE NMPUMEHEHHUE: CIEKTPAJIbHBIM aHAJINA3
(cmekTpockor), Ja3ep, KBAaHTOBbI KOMIIBIOTED.
Jlemoncmpayuu

Mogpens onbita Pesepdopra.

Onpenenenue IIMHBI BOJHBI JIa3epa.
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HaGmoienne MHeRvaThIX CIEKTPOB U3ITyYEHUSI.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomoi
Hab6nronenue nuHeRYaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpoeHus sapa. OTKpbiTue
paanoakTuBHOCTH. OmnbITel Pezepdopaa mo ompeneneHuro coctaBa paglOaKTUBHOTO
uznyuenus. CBoiictBa anb(da-, Oera-, ramMmma-u3nydeHus. BiusHue paaroakTUBHOCTH
Ha KUBbIC OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hykmonnas Mopens sapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anb(a-pacnan. DIeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHue.
3aKOH paJIMOAKTUBHOIO pacma/a.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue U CUHTES sI€Ep.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaemMbl U MEPCIEKTUBHI AIEPHOM
DHEPIreTUKHU. DKOJIOTUYECKHE ACIIEKTHI IAEPHONU SHEPTETHUKH.

DneMeHTapHble YaCTULBI. OTKPBITUE IO3UTPOHA.

MeTtoap1 HAOMIOAEHUS U pErHCTPALK AJIEMEHTAPHBIX YaCTHII.

®dyHaamMeHTalbHbIe B3auMoaeicTBUA. EqUHCTBO (pr3nueckoi KapTUHbBI MHpa.

TexHudeckue yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHME. JO3UMETp, Kamepa
Buiibcona, simepHblil peakTop, aToMHast bomoa.
Jlemoncmpayuu

C4eTurnK HOHM3UPYIOLINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomwi

HccnenoBanue TpeKoB YacTull (M0 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMNH U aACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOoMuU. [IpuknagHoe M MHUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUM.

Bup 3Be3qnoro ne6a. Co3Bes3aus, spKue 3B€3/1bl, IIJIaHEThI, KX BUJIUMOE JBIKCHUE.

ConHeyHas cucrema.

Counnne. ConHeyHas akTUBHOCTb. McTounuk sHeprun CoJiHIa v 3B€3/1. 3BE3/Ibl, UX
OCHOBHBIE XapaKTepUCTHUKU. [[narpaMmMma «CreKTpalibHbIN KJIACC — CBETUMOCTDY. 3BE3/bl
[JIABHOM MOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTB JIJISl 3B€3/1 IJIaBHOM
MocJieIoBaTeNbHOCTH. BHyTpeHHee cTtpoeHue 3Be3n. COBpEMEHHBIE MPEICTaBICHUS
0 IPOUCXO0XKACHUHU U 3BOIOLIMU COJIHIIA U 3BE3[. DTalbl )KU3HU 3BE3].

Mnieunslii [1yTs — Hamia ["anaktuka. [lonoxenne u nemxenune Coinia B ['anakTuke.
Tunsl ranaktuk. Paguoranaktuku u kBazapsl. UepHbI€ IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmiipenue Bcenennoil. 3akon Xa06ma. PasOeraHue rajgakTuk.
Teopus bosibmoro B3pbeiBa. PENMKTOBOE U3TydeHUE.
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Macmrabnas ctpykrypa Beenennoit. MertaranakTuka.

Hepetennsle mpo0sieMbl aCTPOHOMUMU.
Yuenuueckue nabarooenus

HaGnroneHuss HEBOOpPY)KEHHBIM TIJ1a30M C  HCHOJB30BAHHEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIJIS1 ONIPEIETICHUS TOJIOKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO JATY:
OCHOBHbIE c03Be3us1 CEBEpPHOro MOJyIIApHs U IPKHUE 3BE31bI.

Habmronenus B reneckon JIyHsl, mianet, Mieunoro Iytu.

O06o01maonee NOBTOPEHUE

Ponb (u3uku v acTpOHOMHHM B SKOHOMUYECKOM, TEXHOJIOTMYECKOM, COIMAIbHOM
U 3TUYECKOH cepax IesTEIbHOCTH YENIOBEKa, POJib U MECTO (U3UKH U aCTPOHOMHUU
B COBPEMEHHON HayyHOW KapTUHE MHpa, posib GU3NYECKON Teopuu B (HOPMHUPOBAHUU
MPEACTABICHU O (PU3NYECKOM KapTUHE MHpa, MECTO (U3MYECKOM KapTHUHBI MHpa
B 00ILIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABIECHUI O PUPOJIE.

MesknpeaMeTHbIE CBA3H

Nzyuenne kypca Gusnku 06a30Boro ypoBHs B 11 Kjacce oCylIeCTBISETCS ¢ YYETOM
coJiepKaTeNIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMH MaT€MAaTUKHU, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemuvie nousmusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (akT, Tumnore3a, Puanyeckas BEIMUMHA, 3aKOH, TEOPHS,
HaOJI0/ICHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuka: pellleHHE CUCTEMbl yYpaBHEHUU, TPUTOHOMETpPUYECKHE (DYHKIIUU:
CHHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPbl M HX IMPOCKUUM HAa OCHU KOOPJIHMHAT, CIOXKEHHUE BEKTOPOB, IPOU3BOJHBIC
AIIEMEHTAPHBIX (PYHKIIUN, TPU3HAKH TOJI0OMS TPEYrOJLHUKOB, ONPEACICHUE TUIOIIA N
I0CKUX QUryp u oobema Ted.

buonocus: snektpuueckue sIBICHUS B )KUBOW MPUPOJIE, KoJieOaTeNbHbIC TBUKEHUS
B JKMBOU MPUPOJIE, ONTHUYECKUE SIBICHUS B XHUBOW IPUPOAE, ACHUCTBUE paavalvd
HA JKUBBIC OPTaHNU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAsi CTPYKTypa TBEPIBIX TEI,
MEeXaHU3Mbl 00pa30BaHUsI KPUCTALTUYECKON PElIeTKU, CIEKTPAIbHBIN aHAIN3.

leoepaghusn: marHuTHBIE TIOTIOCA 3€MJIM, 3aJIE)KM MArHUTHBIX pyAd, (HOTOCHEMKa
3€MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3E€MIIETPSICECHUM.

Texunonocus: JNUHAM  JJEKTPOINEpenad, TEHEpPATOp IMEPEMEHHOr0  TOKa,
AJIEKTPOIBUTATEIb, MHIYKIIMOHHAS M1€4b, Pafap, paaAuoOIPUEMHUK, TEICBU30pP, aHTCHHA,
teneon, CBY-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJIHCUHAS
Oatapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoerne  yueOHoro  mpenmmera  «®PuszMka» Ha  ypOBHE  CPETHETO
obmero oOpa3oBanmsi (0a30BBIi  ypOBEHb) JOJKHO OOCCIEUYHUTHh JTOCTHKCHHE
CIENYIONIUX JIMYHOCTHBIX, METANPEJIMETHBIX M TPEIMETHBIX 00pa30BaTEIHHBIX
pe3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOEHHS Yy4eOHOro mnpeamera «Du3MKa» TOKHBI
OTpaXXaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAHHOW BHYTPEHHEW TO3UIMEH  JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHUH, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHIMCKOrO0 OOIIECTBa, PACHIMPEHUE >KU3HEHHOI'O OIbITa M OIbITa
NEATEeIbHOCTU B TIPOLIECCE pea3allid OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHON
NeSITEIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh TPAXKJTAHCKOM TMO3UIIMK OOYyYaromerocss Kak aKTUBHOTO
1 OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBa;

NPUHATUE TPATUIIMOHHBIX 00IIIEYEIOBEUCCKUX TYMAHUCTHYCCKUX U JICMOKPATHUECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HWHTEpPECax TPa)KTaHCKOTO
o01ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHONW OpPTaHU3aIINHY;

yMEHHE B3aMMOJICCTBOBATh C COIIMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHH C MX
(GYHKIIUSAMH ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKOM JACATSIHHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHMS
c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPaKIaHCKON MISHTUYHOCTH, TATPHOTU3MA;
LIECHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHbIM CHUMBOJAM, JIOCTUXEHUSIM
POCCHICKMX YUCHBIX B 001acTH (PU3UKH U TEXHUKE,

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallUI0 ¥ TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMbI W IIEHHOCTH, B TOM YHUCJE
B JICATEIILHOCTH YYEHOTO;

OCO3HAHME JTMYHOTO BKJIAJIa B MIOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;
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4) 3cTeTHYeCKOro0 BOCIIMTAHUS:
ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOUYas ACTETHUKY HAYYHOTO TBOPUYECTBA,
npucymero pusnveckoi Hayke;

5) Tpya0BOIr0 BOCIMTAHMSI:

WHTEpEC K pasNInyHbIM cepaMm mpodecCHOHATBEHON eATeTbHOCTH, B TOM YHCTIC
CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBII BHIOOp OyIyIIeit
npodecCun U peam30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIaHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (DU3UKU
Ha TPOTSHKEHUH BCEH JKU3HM;

6) PK0JIOTHY€CKOT0 BOCIIMTAHHUSA:

c(hOpMHUPOBAHHOCTD IKOJOTUUYECKON KYIbTYPhI, OCO3HAHHE TJIO0AIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJJAHUPOBAHUE W OCYIIECTBIICHUE JICHCTBUU B OKpY’)KAIOIIEH Cpele Ha OCHOBE
3HAHUSA LIeJICH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

Pacmipenue ombiTa ASSTEIHPHOCTH DKOJIOTHYECKON HAIMPaBICHHOCTH HAa OCHOBE
MMEIONTUXCS 3HAaHUH 110 (hU3HUKE;

7) HEHHOCTH HAYYHOI0 MIO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3NUUECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAYYHOW JNESATEIbHOCTH, TOTOBHOCTh B IPOIIECCE M3YUCHUS
(GU3UKA ~ OCYHIIECTBJISATH  MPOEKTHYIO M HCCIENOBATENIbCKYIO0  JIEATEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

B mnporecce MOCTMKEHHS JHYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOrPAMMBI
mo (¢Gu3MKe I YPOBHSA CpeaHero oO0mero oO0pa3oBaHUS y  OOydYaroluxcs
COBEPIICHCTBYETCS AMOIMOHATBHBIN WHTEIIJICKT, TIPEITOJTAT A0
c(hOpMUPOBAHHOCTH:

CaMOCO3HAaHUS, BKIIOYAIOIIETO CIOCOOHOCTh IMOHUMATh CBOE HMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pephl, OBITh
YBEpPEHHBIM B ceOe;

CaMOpETYJIUPOBAHUS, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TIOBEJICHHE, CTIOCOOHOCTh aalITUPOBATHCS K SMOITMOHATBHBIM
W3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMHA, BKIIOYAKOIIEH CTPEMIICHUE K JOCTMIXKCHUIO L€
U YCIleXy, ONTUMH3M, HWHHUIIMATUBHOCTH, YMEHHE JCHCTBOBaTh, HMCXOAS W3 CBOUX
BO3MOKHOCTEM;

OMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh TOHHMMATh ASMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YAUTBIBATh €0 MPU OCYIICCTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO
Y COTICPEIKNBAHMIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBISITH HHTEPEC U Pa3pemiaTh KOHPIHKTHI.

21



METAINIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIe NeilCTBHUS
Ba3oBble Jornueckue 1eMicTBUSA:

CaMOCTOSTEILHO ()OPMYITHPOBATh U aKTYaJM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONpPEACNITh LEIM JEATCIbHOCTH, 3a/JaBaTh MapamMeTpbl W KPUTEPUH HX
JIOCTHKEHUS

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B PacCMATPUBACMBIX (PU3MUECKHUX
SIBIICHUSX;

paspabaThiBaTh IUIaH peHIeHUs NPOoOJeMbl C Yy4eTOM aHaiM3a MMEIOITUXCS
MaTepHUaIbHBIX U HEMaTEpHUaAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JECATEIBHOCTH, OICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM €SI TEIIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH PA0OTy B YCIOBHUSAX PEaIbLHOIO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMO/JICUCTBUS,

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUN KU3ZHEHHBIX TTPOOJIEM.

ba3oBble ucciieqoBaTe/IbCKHeE 1eiCTBUA:

BJa/J€Th HAay4YHOH TEPMHUHOJIOTMEW, KIIOUYEBBIMU TMOHATUAMU M METOJaMHU
(bu3nYeCcKOi HAYKH;

BJA/IeTh HaBBIKAMH y4eOHO-UCCIIEOBATEILCKON M TIPOEKTHOW JESITeNTbHOCTH
B oOyactu (pU3MKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOUCKY
METOJIOB pelIeHHs 3a/1a4 (PU3MUECKOTO COACPKAHUS, MPUMEHEHHUIO PA3INYHBIX METOI0B
MO3HAHUS;

BJaJE€Th BUJAMH JI€ATEIbHOCTH IO TOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIIPETAINN, TPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CHUTYaIUsX,
B TOM YHCJIC TIPH CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIC CBS3U U aKTyaJIM3UPOBATh 3a7a9y, BBIIBUTAThH
THIOTE3Y €€ PEIICHHUs, HaXOIUTh apTYMEHTHI JIJIs JOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEICHUs 3aJadl pPe3yNbTaTbl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

cTaBUTh H  (OpMyIupoBaTh COOCTBEHHbIE 3a7aud B  00pa3oBaTENbHOU
JEsITeIbHOCTH, B TOM YHCJIe IPU U3YUCHUU (DU3BHKY;

JaBaTh OIICHKY HOBBIM CHTYAIIUsM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUS 1O (HU3MKE B  MPAKTHUYECKY0  00JIacTh
KHU3HEICATEIIEHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTei;

BBIJIBUTATh HOBBIE UJIEH, NIPEAJIaraTb OPUrHHAIIbHBIE MTOAXO0/IbI U PEILICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.
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PabGora ¢ undopmanmeii:

BJIQJIETh HaBBIKAMM IOJy4YeHHS uHoOpMamuu (PU3HIECKOTO  COACp KaHUs
W3 HWCTOYHHMKOB pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IIOMCK, aHaJW3,
CHUCTEMATH3alMI0O W HWHTEpIpeTalnio HHQOpMAIuu pa3dudHbIX BHJAOB W (GopMm
IIPE/ICTABICHHUS;

OIICHUBATH IOCTOBEPHOCTH HH(POpMAITIH;

UCIIOJIb30BaTh CpeICcTBA MHMOOPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTUN
B pCUICHUHW KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTaHM3AIMOHHBIX  3a/1ad
C coOmogeHueM TpeOOBaHWN HPrOHOMHKH, TEXHUKHA OCE30MacHOCTH, THTHCHBI,
pecypcocOepeKeHHs, TPaBOBBIX W OATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0C30ITacCHOCTH;

Co37aBaTh TEKCTHI (PU3UUYECKOTO COJAEPKAHUS B Pa3MUHBIX (hopMaTax C yIEeTOM
Ha3HaueHUs WHGOPMAIMU M IICJICBON ayJaUTOPUM, BBIOMpAs ONTHUMAJIbHYIO (opMy
MIPEICTABICHHS ¥ BU3YaTH3AIlUH.

KoMMmyHuKkaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIC JeHCTBHS

Oo0menme:
OCYILIECTRIIATH OOIICHUE HA ypOoKaX (PM3HKH U BO BHE-YPOUHOM JICSITEIHLHOCTH;
pacrio3HaBaTh NPEANOCHUIKA KOH(GIUKTHBIX CUTYAIlUd U CMATYATh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOIb30BAHUEM SI3bIKOBBIX

CPEICTB.

CoBMecTHASI 1eSITEJILHOCTD:

MMOHUMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYATLHON pabOTHI;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JIEUCTBUH C yU4€TOM OOIIUX UHTEPECOB,
Y BO3MOYKHOCTEM KaXXJI0T'0 WIEHA KOJUIEKTHBA;

IPUHUMATH LETTU COBMECTHOM NEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBAThH
JNEUCTBUS MO €€ IOCTHXKEHUIO: COCTABJIATH IIJIaH AEHCTBUM, PACIIPECIAThH POJIU C YUETOM
MHEHUN Y9aCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXXJOr0 y4acTHUKA KOMAaHJbl B OOIIUI
pe3yJbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb  HOBbIE MPOEKTHI, OIEHWBATh UJEW C T[O3UIUHA HOBU3HBI,
OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

PeryasiTuBHBbIE YHHBEPCAJbHbIE Y4eOHbIE NeHCTBUSA
Camoopranusamnus:

CaMOCTOSITEIILHO OCYIIECTBIISITh IO3HABATEIIBHYIO JIESITEIHLHOCTh B 00J1aCTH (PUBUKU
U aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh W (POPMYyIUPOBATH COOCTBEHHBIE
3a/1auu;
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CaMOCTOSITENIFHO COCTABIIATH TUIAH PEUICHHs] PacUeTHBIX M KauyeCTBEHHBIX 3aj1ad,
TUTaH BBHIMIOJTHEHHUS TMPAKTHYECKOW pabOThl € yYeTOM HWMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U TPEANIOUTCHHU;

JIaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacIMpsTh paMKH Y9eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JieNIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelleHue;

OIICHUBATh MPHUOOPETCHHBIH OIIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO M TPOSBICHUIO IPYAMIMH B 00IacTU (PU3HKH,
TIOCTOSTHHO TIOBBIIIIATh CBOM 00pa30BaTeNbHbIN U KYJIBTYPHBIN YPOBCHb.

CaMOKOHTPOJIb:

aBaTh OLIEHKY HOBBIM CHUTyalldsiM, BHOCHTb KOPPEKTHBBI B JACSATEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIA/ICTh HAaBBIKAMH IMO3HABATEIBHOU PEQIIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MpPHUEMBbl pedIIeKCHH Jig OIEHKH CHUTYyallud, BHIOOpa BEPHOTO
pelieHus;

OIICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apPT'YMEHTHI IPYTUX [IPU aHAIU3E PE3YJIbTATOB JACSITEIBHOCTH.

IIpunsiTue ceds U APyrux:
MPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHUBBI M ApTYMEHTHI PYTUX IIPU aHAIU3€E PE3YIbTATOB JIESITEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY.

HHPEAMETHBIE PE3YJIbTATBI

B mpouecce usydyenusi kypca kypca ¢usuku 06azoBoro ypoBHs B 10 kiacce
0Oy4Jaronuiicss HAyYUTCA:

JIEMOHCTPUPOBATh HA TMpUMEpPaX pojb U MecTo (Gu3uku B (HOpMUPOBAHHUH
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOU NEATEIBHOCTH JTIOJIEH;

YUYUTBHIBATh  TPAHUIIBl MNPUMEHEHUS  U3YYEHHBIX  (PU3MUECKUX  MOJETeH:
MarepuaibHas TOYKa, WHEpIMaNbHAs CHCTEMa OTCYeTa, a0COJIIOTHO TBEPIOE TeEJoO,
WJICaNbHBIM a3, MOJEIU CTPOEHUS Ta30B, KUIKOCTEM U TBEPABIX T, TOYECUHBIN
AIEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 33]1a4;

pacno3HaBath (pU3NYECKHE SBICHUS (TIPOIECChI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOECHUS  BEIIECTBA
U DJICKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE IMPSMOJIMHEWHOE JBHKECHUE,
CBOOOJHOE TMAJICHUE TeJ, JBWIKEHHWE TI0 OKPYKHOCTH, HHEPIHs, B3aUMOJCHCTBUE
ten, nuddys3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE S>KUIKOCTEH M TBEPIBIX TeJl,
M3MEHEHHE O0bhemMa Tel MPU HarpeBaHWU (OXJIKIEHWHU), TEIJIOBOE pPaBHOBECHE,
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UCIIapeHNe, KOHACHC AU, IUIABICHUE, KPUCTAIIN3ALINSL, KAIIEHNE, BIIAYKHOCTh BO3yXa,
NOBBIIICHNE JIaBJICHUS ra3a IPHU €r0 HarpEBaHUM B 3aKPBITOM COCYZE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHHS Ta3a B M30IPOLECCax, JICKTpHU3aLUs TeJl, B3aUMOJIEHUCTBUE
3aps0B;

ONUCHIBATh MEXAHUYECKOE JIB)KEHUE, HCIONb3Yysd (PU3UUECKUE BEIMYUHBL:
KOOpP/JMHATA, IyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca TeNa, CUid, UMITYJIbC
Tena, KUHETUYECKas HHEprusi, IOTEHLMAJbHAs DSHEprus, MeXaHudeckas padoTa,
MEXAaHUYECKasi MOIHOCTb; MPU OMMCAHUU MPaBWIBHO TPAKTOBAaTh (PU3MUECKUNA CMBICI
UCIOJb3YEMBIX BEIMYMH, HX OOO3HAUEHHS M EAMHULBI, HaXOAWUTb (OPMYJIbI,
CBSI3bIBAIOIME JTAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONMCBHIBATh U3YUEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS, UCIIOJIb3YsI
¢u3nueckre BEJIMYMHBL: 1aBJICHUE ra3a, TEMIIEpaTypa, CPEaHssT KUHETUYECKas SHEPIUsl
Xa0THYECKOIO0  JABWXKEHHUS MOJIEKYJ, CpEIHEKBAaJgpaTU4HAs CKOPOCTb MOJEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padoTa raza, Ko3()pQHUIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOIO JBUTATENS; NPU ONMCAHUU MPABWIBHO TPAKTOBaTh (PU3NUYECKUUN
CMBICT MCHOJIb3YEMBIX BEJIUYMH, UX O0O03HAYEHMs] U EAUHMIIBI, HAXOAUTHh (OPMYJIBI,
CBSI3bIBAIOIME IAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMHU BEJIHMUMHAM;

ONKCHIBATh HM3YYECHHBIC DJIEKTPUYECKHE CBOWCTBA BELIECTBA U JJIEKTPUUYECKUE
ABJIEHUSI (IIPOLIECCHI), HCHOJB3YS (PU3UUECKHE BEIMYMHBL: DJIEKTPUUYECKUM 3apsij,
ANEKTPUYECKOE T0JI€, HANPSKEHHOCTh NOJIA, MOTEHIHWald, Pa3HOCTh IOTEHIUAJIOB;
IIPY OMHMCAHUM MPABUIIBHO TPAKTOBAThH (PU3MUECKUIN CMBICII UCIIOJIb3YEMBIX BEJIMUUH, UX
0003HAaYEHUS U €QUHUIBL, YKa3bIBaTh ()OPMYJIbl, CBSI3BIBAIOIINE AAHHYIO (DU3UUYECKYIO
BEJIMYMHY C APYTUMU BEIUUHMHAMU;

aHAIU3UPOBATh PU3HUECKHUE MPOIIECCHI U SIBJICHUS, UCIIOJIb3YS (PU3NYECKHUE 3aKOHBI
U TPUHLUIIBL: 3aKOH BcemupHoro tsarorenus, I, II m III 3axkonel HeroTroHa, 3akoH
COXpaHEHUSI MEXAHMYECKOW »HHEpruu, 3aKOH COXpPaHEHUs MMIYJbCa, MPUHLIMI
CYNEpNO3ULIMA CHWJI, MPUHLMII PABHONPABHS HWHEPIHUAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUI0 CTPOCHHUSI BEILECTBA, Ta30Bble 3aKOHBI, CBS3b
CpelHEe KWHETUYECKOM SHEPrHMHM TEIUIOBOIO JIBMXKEHHMSI MOJIEKYJ € aOCOMIOTHOMN
TEMIIEpaTypoOH, MEPBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHUS 3JEKTPUUYECKOTO
3apsana, 3akoH KyioHa, npu 3TOM pa3iuyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOEe BBIPAKEHUE U YCIIOBUS (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE MPUHIIMIBI JEHCTBUS MAIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyarh YCIOBUS HX O€30IacHOr0 HCIOJBb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITMOJIHATH SKCIIEPUMEHTHI [0 UCCIIETOBAHUIO (PU3MUYECKUX SIBJICHUM U MPOLIECCOB
C HCMOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEpPEHUH, IpU 3TOM (OPMYIUPOBATH
npoOiemy/3agadyy W THUNOTE3y YYEOHOro SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY
U3 MPEAI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U OPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUST (PU3NUECKUX BEJIIMYUH, IIPU 3TOM
BbIOMpaTh ONTHUMAJbHBIA CHOCOO HM3MEPEHHUS M HCIIOJIBb30BATH H3BECTHBIE METOJIBI
OLICHKU MOTPEIIHOCTEN U3MEPEHU;

25



UCCIIEIOBATh 3aBUCHUMOCTH MEXy (PU3MUECKUMU BEIMYUHAMU C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH, TPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3yIbTaTh
MOJIyYeHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BHUJE TaONUIl U TpaduKoOB, JAeIaTh
BBIBOJIbI [10 pE3yJIbTaTaM UCCIIEJOBaHMS;

co0roaTh mpasuiia 0€30MacHOTO TPyAa MPH MPOBEICHUH HCCIET0BaHUN B paMKax
y4eOHOro 3KCHEPUMEHTa, y4eOHO-UCCIIENOBATEIbCKON U TPOEKTHOM JEATEIbHOCTH
C MCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U Ja00OPATOPHOTO 00OPYI0BAHUS;

pelaTh pacyeTHbIC 3a7aud C SIBHO 3a/laHHOW (PU3MUECKON MOJENbI0, UCIONIb3YS
(¢u3nueckue 3aKOHbl M TNPUHIUIBI, HA OCHOBE aHalIM3a YCJIOBMs 3aJaud BbIOMpATh
(Gu3NYECKyI0 MOJENb, BBIAEIATh (DU3MUECKUE BEJIMYMHBI U (POPMYysbl, HEOOXOIUMBIE
IUI €€ peLeHUs], IPOBOJUTh PACUETHI U OLIEHUBATH PEAIBHOCTD IMOJIYYEHHOIO 3HAUEHUS
(bu3NYECKOIl BETNYHHBI;

pelath KayeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO
LENOYKY PacCyXJE€HUH C HUCIOJIb30BAaHUEM H3YyUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U (PU3UYECKUX SIBICHHI;

WCIIONIb30BaTh MPH PEHICHHH YYeOHBIX 3a7ad COBPEMEHHbIE HH()OPMAIMOHHBIC
TEXHOJOTHUH JUIS TIOMCKA, CTPYKTYpUPOBaHUWsS, HHTEPHPETAMN U TIPEACTABICHUS
y4eOHOI 1 HayYHO-TTOMYJISIPHON HH(OPMAIIKH, TOTYI€HHOMN U3 pa3InIHBIX UCTOYHUKOB,
KPUTHYECKH aHAJIN3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

NPUBOIUTH TPHUMEPHI BKJIaJa POCCHUUCKHX H 3apyOekKHBIX YyUEHBIX-(HU3UKOB
B pa3BUTHE HAYKH, 0OBICHEHUE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTH;

WCIIONIb30BaTh TEOPETHUECKHE 3HaHUsA 10 (U3MKe B TIOBCETHEBHOW >KU3HU
Uil obecniedeHus: 0€30MacHOCTH MpH OOpallleHHMH ¢ MpUOOpaMu U TEXHHUUYECKUMU
yCTpOMCTBaMM, JJIsi COXpPAHEHHsI 3/I0pPOBbS U COOJIIOACHHS HOPM HKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpeIe;

paboTaTh B TPyMIE C BHIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJICH, TIIAHUPOBATH
paboTy Tpymmbl, palHOHATBHO PpACHpPEneNsiTh OOS3aHHOCTH W IUTAHUPOBATH
JEsITeIbHOCTh B HECTAHJAPTHBIX CUTYalIUAX, OLIEHUBATh BKJIAJ] KaX/10r0 U3 YYaCTHUKOB
TPYMIBI B PELICHUE pacCMaTpUBaEMOi MPOOIEMBI.

B npornecce uzydenust kypca ¢pusuku 6azoBoro ypoBHs B 11 ki1acce oOydaronuiicst
HAY4YUTCS:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb M MecTO (PU3MKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHUKHU
W TEXHOJIOTHH, B NPAKTHUYECKOM AEATEIBbHOCTH JIOAEH, LEJIOCTHOCTh U E€IUHCTBO
(bU3UYEeCKON KapTHUHBI MUPA;

YYHUTHIBATh TPAHUIIBI MPUMEHEHUS WU3YYEHHBIX (PU3NYECKUX MOJEIEH: TOUCUHBIH
AJIEKTPUYECKUH 3apsil, JIyd CBETA, TOUEYHbIM MUCTOYHHUK CBETA, SICPHAS MOJEIb aTOMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO SIIpa MpHY PelIeHnH (PU3NYECKHUX 3a]1ay;
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pacrno3HaBaTh (PU3MUECKHE SIBICHUS (TPOIECChl) M OOBACHATH MX HAa OCHOBE
3aKOHOB JJIEKTPOAMHAMUKH M KBAHTOBOM (DM3MKH: AIIEKTpUYECKash MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MArHUTHOE JCHCTBUS TOKa, B3aUMOJICHCTBUE
MarHuTOB, 3JEKTPOMATrHUTHAA WHIYKIHUS, AEHCTBUE MArHUTHOTO TOJIS HAa TPOBOJHUK
C TOKOM M JBWXKYIIMWCS 3apsll, DJCKTPOMArHUTHbIE KOJICOAHUST U  BOJIHBI,
NPSIMOJIMHEWHOE PACTIPOCTPAHEHUE CBETA, OTPaXKEHUE, MPeOMIICHHE, HHTEephEepeHIHS,
mudpakuus W MOJSpU3alldsg CBETa, IUCIEPCUsi CBETa, (POTOANEKTpUUecKuil 3ddext
(boTtoaddexT), cBeTOBOE MaBICHHWE, BOHMKHOBEHWE JIMHEWUYATOTO CIEKTpa aroMma
BOJIOPO/1a, €CTECTBEHHASI U UCKYCCTBEHHAS! PAIMOAKTUBHOCTD;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BeEIIECTBA (DJIIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, PIEKTPUUYECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPEN) U DJIECKTPOMArHUTHbBIC
ABJICHHS! (MPOLECCHI), UCTIONB3Ys (PU3UUECKUE BEIIMUMHBI: IJIEKTPUUYECKHUM 3apsij, cuiia
TOKa, DJJEKTPUYECKOE HANpPSKEHHUE, JJIEKTPUUYECKOE COMNPOTHUBIICHHE, Pa3HOCTh
MOTEHITUAJIOB, JIEKTPOBUKYIIAs CUja, paboTa TOKa, MHAYKIMS MAarHUTHOTO TIOJIsA, CHJIa
Awmnepa, cuna JlopeHna, HWHAYKTUBHOCTb KATYIIKH, OSHEPTHUs 3JIEKTPUYECKOIO
Y MarHUTHOTO TOJICH, IEPHOJI M YacTOTa KoJieOaHUil B Kojie0aTeTbHOM KOHTYPE, 3apsij U
ClJIa TOKAa B MPOIECCE TapMOHUYECKUX HIIEKTPOMArHUTHBIX KojeOaHu#, (okycHoe
paccTOsIHUE W ONTUYECKas CWIAa JIMH3bL, MPU OINMCAHWU MPABHIBHO TPAKTOBATh
(bU3UYECKU CMBICT HCTOJIB3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
(opMyJIbL, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEJIMUKUHY C IPYTUMH BEIMYMHAMU;

OMKCHIBATh U3yUYCHHBIE KBAHTOBBIC SIBJICHUSI U MPOIIECCHI, UCTIONB3Ys (hU3ndecKue
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHS
Y UMIYJbC (POTOHA, IEPHUOJI MOTYypacnaa, SHEPIHsl CBSI3U ATOMHBIX 1P, IPU OMMCAHUN
MPaBUJILHO TPAKTOBATh (DU3UYECKUN CMBICI HCIIOJIB3YEMbIX BEIUYHMH, UX 0003HAYCHUS
M €IMHMIIbI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEITUUYUHY
C APYTUMHU BEJIMYMHAMU, BBIYUCIIATH 3HaUeHUE (DU3NYECKOM BETMYMHBI,

aHAIM3UPOBATh GU3HUECKHE MPOIIECCHI U SIBJICHUS, UCTIONB3YS (PU3NYECKUE 3aKOHBI
Y NPUHUUIBL: 3aK0OH OMa, 3aKOHBI MMOCJEI0BATEIBLHOTO U MaPaJUIeIbHOIO COSIUHEHUS
MIPOBOJTHUKOB, 3akOoH Jlxoyis—JIeHna, 3aKOH JJEKTPOMAarHUTHOW WHAYKIHWH, 3aKOH
MPSAMOJIMHEMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHbl OTPAXEHUS CBETa, 3aKOHBI
MpEJIOMJIEHUSI CBETa, ypaBHeHUE OWHINTEHHA aisi GoTtodrddexra, 3aKOH COXpaHEHUS
SHEPIUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO 3apsja,
3aKOH COXpPaHEHHUs1 MaCcCOBOT0 YHMCIIA, MOCTyNaThl bopa, 3aKkoH pagnoakTMBHOTO pacnaia,
Opy STOM pa3jnyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTHU4YecKoe
BBIPKEHHE U YCJIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

ONpENEIIATh HAMpaBICHUE BEKTOpAa WHIYKIIMM MAarHUTHOTO IOJSl MPOBOJHHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenna;

CTPOUTH M ONHCHIBATh M300pa)K€HHE, CO3/1aBa€MO€ IUIOCKUM 3epKalloM, TOHKOMN
JIMH30M;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAaHUIO (PU3NUECKUX SIBICHUN U MPOIECCOB
C MCMOJIb30BaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHHiIl: Tpu 3TOM (HOPMYIUPOBATH
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npoOjieMy/3aadyy M TUNOTE3y Y4eOHOro DKCIIEpUMEHTa, COOMpaTh YCTaHOBKY
U3 MPEJUI0KEHHOTO 000PYA0BaHUS, TIPOBOAUTH OIBIT M ()OPMYIIHPOBATH BHIBOJIBI;

OCYIIIECTBJISTh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEIIMYWH, TIPU STOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 WM3MEPEHHS W WCIIOIh30BaTh W3BECTHBIC METOJIBI
OIICHKH MOTPEUTHOCTEN N3MEPEHHUIA;

UCCIIEJIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX
U3MEPEHUM: TIPU OSTOM KOHCTPYMPOBaTh YCTAHOBKY, (DUKCHUPOBATh PE3yJIbTaThl
MOJTYYCHHOW 3aBUCHUMOCTH (DPM3MYECKUX BEIUYMH B BUJIEC TaONHIl U rpaduKOB, IEIaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS,

coOmro1aTh TIpaBuiIa 0€30MIacCHOTO TPyAa MPHU MPOBEICHUN UCCIICIOBAHUMA B paMKax
y49e0HOTO JKCIIEPUMEHTA, Y4eOHO-MCCIIEIOBATEILCKON M MPOCKTHOW ACSATEIHHOCTH
C MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOIMCTB U JIa0OpaTOPHOro 000PYI0BAHMUS;

pemaTh pacyeTHBIC 3a/1auyd C SIBHO 3aJJaHHOW (PU3UYECKOW MOJEIbIO, UCIOIb3Ys
(u3nyecKkre 3aKOHbI W TMPUHIIMIBIL, HA OCHOBE aHAIM3a YCJIOBHUSA 3aJayd BBIOUpATH
(bU3UYECKYIO MOJIEIIb, BBIJEIATh (DU3NUECKUE BETUIMHBI U (DOPMYIIBI, HEOOXOIUMBIE IJIS
€€ pelleHUs], TPOBOAUTh PAacUeThl M OIEHHUBATh PEATbHOCTh MOJYYEHHOTO 3HAYCHUS
(bu3nyeCcKoi BETUYUHBI,

pelllaTh KayeCTBEHHBIC 3aJa4yM: BBICTPAaMBaTh JIOTUUECKU HEMPOTHBOPEUYUBYIO
LETIOYKY PACCYXIEHUM C MCHOJb30BAHUEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
1 (pU3NUECKUX SBJICHU;

WCIIOJB30BaTh MPU PEIICHUH Y4YeOHBIX 3a/lad COBPEMEHHbIE HMH(OpPMAIIMOHHBIC
TEXHOJOTUU JJI TIOMCKA, CTPYKTYpPUPOBAHUS, HHTEPIPETALUU U TPEJICTABICHUS
y4eOHOM 1 HAyYHO-TTOMYJISIPHOW MH(POpMAITNH, TTOTYYSHHOW 13 Pa3IMYHbIX HCTOYHUKOB,
KPUTHUYECKU aHAJIU3UPOBATH MOTy4YaeMyr0 HH()OpMAIIHIO;

OOBSICHATh MPUHIUIIBI JEUCTBUSI MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasznuyaTh YCIOBUS UX 0€30MaCHOTO UCIIOIb30BAHUS B MIOBCETHEBHON KU3HU,

IPUBOJIUTL TIPUMEPHI BKJIaJIa POCCHUHUCKUX M 3apyOeKHBIX YUYEHBIX-(HU3UKOB
B pPa3BUTHE HAyKH, B OOBSICHEHNE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHU;

WCIIOJB30BaTh TEOPETUUYECKUE 3HAHUS MO (QU3NKE B TOBCEIHEBHOW KU3HU
st obecrieyeHus 0€30MacHOCTU TMPU OOpalleHHH ¢ MPUOOpaMU W TEXHUYECKUMU
YCTPOMCTBaMH, Il COXpPAHEHUsI 3J0POBbsI U COOJIOJECHUS HOPM DKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPyNIIE C BHIMOTHEHUEM PA3TUYHBIX COITMAIBHBIX POJIEH, MIIaHUPOBAThH
paboTy Tpynmbl, palMOHAIBHO paclpenensiTh OO0f3aHHOCTH U IUIAHUPOBATh
NEATEIbHOCTh B HECTaHAAPTHBIX CUTYAIIUSIX, OLICHUBATH BKJIa/] KaXKJI0TO U3 YYaCTHUKOB
TPYIIIBI B pEIIEHUE PacCMaTPUBAEMON MTPOOIIEMBI.
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TEMATHYECKOE IINIAHUPOBAHUE!

10 KJIACC
HanmenoBanue
Ne OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe cosiepikaHue
wn y4eOHOro npeaMera obyuaromuxcs

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3H

AHUA

1.1 | ®usuka u meToabI 2 ®u3nka — HayKa 0 IPUPOJIE. N3yyeHnne HayuHbIX (AMIIUPUYECKUX

HAy4YHOTI'O IO3HAHUS Hayynbie meToas! no3HaHus Y TEOPETHYECKHUX ) METOJI0B ITO3HAHHUS
OKPY’KAIOLIEro MUPA. OKPY’KAIOIIEr0 MUPA.
Ponb sxcnepumenTa u Teopun OOcy:x1eHne rpaHul IPUMEHUMOCTH
B IIPOLIECCE TTO3HAHUSA IPUPOBI. (U3MYECKUX 3aKOHOB U TEOPUH.
DKCNEepUMEHT B (PUBHKE. Pabora B rpymne 1o noaroToBke
MopenupoBanue pU3HMUECKUX KOPOTKHUX COOOIIEHHI O POJIK U MECTE
SIBJICHUM U Tipo1ieccoB. HayuHbie (hU3UKN B HAYKE U B TPAKTUUECKOMN
rurnore3bl. Pu3nyecKue 3aKOHbI JEATEIIBHOCTH JIFOAEH.
Y TeOpHH. ['paHuIbl NPUMEHUMOCTH | JIeMOHCTpanys aHAJIOTOBBIX
¢puznyeckux 3aKoHOB. [IpuHnun U A (PPOBBIX U3MEPUTEIBHBIX
COOTBETCTBHS. npuOOpPOB, KOMITBIOTEPHBIX JATYUKOB.
Ponw u MmecTo dpusnku OcBoeHne OCHOBHBIX MPUEMOB pa0OThHI
B pOpMHUPOBAHUHU COBPEMEHHOM ¢ uudpoBoii 1abopaTopueii no puznke
Hay4YyHOU KapTHUHBI MUDA,
B [IPAKTUYECKOM EATENILHOCTH JIFOJEU

Htoro no pazgeny 2

! TIpu paspaborke paboueil mPOrpaMMbl B TEMATHYECKOM IUIAHUPOBAHUM JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIB30BAaHMS DJIEKTPOHHBIX (LHM(PPOBBIX)

00pa30BaTeIbHBIX PECYPCOB, SBISIONUXCA yIeOHO-METOAMYECKUMHI MaTepHaaMHt, COJIepKaHHe KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa30oBaHUM.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe JBUXKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema oTrcuera.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTD)
Y YCKOPEHHE MaTepUaIbHON TOUKH,
UX TIPOCKIIUUA HA OCU CUCTEMBI
koopauHat. CiioxeHue
MIEPEMEIICHHUH U CII0KEHUE
CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS, TyTH

U [IepEMEIICHUS MaTepUaTbHOM
TOYKH OT BPEMEHH.

CBoOosIHOE MajieHuEe. Y CKOpEeHUE
CBOOOTHOTO TAJICHMUS.
KpuBonuneiiHoe 1BUXEHHUE.
JIBr>KeHre MaTepruallbHON TOUKH
10 OKPYKHOCTH C IOCTOSTHHOU

10 MOJIYJIXO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
[Tepuon u yactora oOparieHus.

[{eHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnuyeckne yCTporucTBa

[IpoBeneHne FKCIEpUMEHTA: U3YUEHUE
HEPaBHOMEPHOIO JIBUXKEHHUS C LIEITBIO
ONpeIeJICHUs] MTHOBEHHOW CKOPOCTH;
HCCJIEIOBAHUE COOTHOILIECHUS MEXKIY
MyTSIMU, POUJIEHHBIMU TEJIOM

3a IOCJIeI0BATENbHBIE PABHbBIE
MPOMEXYTKUA BPEMEHU

MIPU PaBHOYCKOPEHHOM JIBU>KCHUU

C Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO;
M3YUYCHUE IBUKEHUS [IapUKa B BI3KOU
YKUJIKOCTH; U3YUYEHUE JIBHXKCHUS TENa,
OpOIIIEHHOTO TOPU30HTAIILHO.
OOBsiCHEHNE OCHOBHBIX MTPUHIIUIIOB
JICVCTBHSI TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: CIUJOMETP, [IEMTHbIE

Y pEeMEHHBIE NTepeiauu IBHOKCHUS;

U yCIIOBUM WX 0€30MacHOTO
WCIIOJIb30BaHUs B IOBCEHEBHOM
KU3HH.

Peliennie pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCITOJIb30BAHUEM OCHOBHBIX ()OPMYIT
KUHEMaTHKHU.

[TocTpoenue u ananus rpaukoB
3aBUCHUMOCTEN KMHEMATUYECKHUX
BEJIMYMH OT BPEMEHU

JIJ1sl PABHOMEPHOTO
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" IIPAKTUYICCKOC IIPUMCHCHUC!
ClIMaAOMCETpP, ABHKCHUC CHAPAI0B,
LHCITHBIC U pECMCHHBIC IICPCAAYN

¥ PAaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JIBUKCHUISL.

Pacnio3naBanue (pu3nUeCKUX SIBICHUH
B yUCOHBIX OMBITAX M OKPYXKAIOIICH
YKU3HH: PABHOMEPHOE

¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIKEHUE, CBOOOTHOE TaJICHUE Te,
JBIDKEHUE TI0 OKPY>KHOCTH.

Onurcanre MEeXaHUIECKOTO JIBIKCHHUSI
C UCTOJIb30BaHUEM (PU3UUECKUX
BEITMYMH: KOOPJUHATA, MYTh,
nepeMeIeHne, CKOpOCThb, yCKOPEHHE.
PaGoTa B rpynmax npu miaHApOBaHUH,
MIPOBEICHUH W UHTEPIPETAIINH
PE3yJIbTATOB OIBITOB U aHAJIN3E
JOTIOJTHUTETHHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME

2.2

JnHamuka

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. 1lepBpiit 3akoH HproToHAa.
NuepuuanbHbie CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuniun
CyIEpNO3ULINKU CUl. BTOpOii 3aK0H

HeroToHa 111 MaTeprualibHOM TOYKH.

Tpernii 3akoH Hprotona

JUTSI MATEPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna Tsoxectu. [lepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHeEHME MacC B3aNMOJICHCTBYOIIUX
TeJL.

N3yuenne 3aBUCUMOCTH CHJIb
YOPYTOCTH OT iepopmaIum; CpaBHEHHE
CHUJI TPEHUS TTOKOS1, KaUeHUSs

U CKOJIb)KEHUSI.

OObsicHEHHE HEBECOMOCTH.
IIpoBenenue 3xcniepumMeHTa:
MCCIIEIOBAHUE 3aBUCUMOCTH CHUIT
YOPYTOCTH, BOSHUKAIOIIUX

B IIPYKUHE U PE3MHOBOM 00pa3slie,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenust (mokosl,
CKOJIb)KECHHUSI, KAUEHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIBKEHUS U CHIIA
TpeHus nokosi. Koadduruent
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHUH TEJIA B )KUJIKOCTH
WJIM rase.

[TocTynarenbHOE U BpalaTeabHOE
IBUKEHHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIBHO OCH
BpamieHus. [nedo cuibl. YcnoBust
paBHOBECHS TBEPAOTO TEJA.
TexHuyeckue yCcTponucTaa

Y [IPAKTUYECKOE MPUMEHEHHUE:
NOAIINITHUKY, TBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB

OT UX AepopMaliN; U3y4YEHUE
JBIDKEHUS OpycKa 1Mo HAaKJIIOHHOM
MJIOCKOCTH; MICCIIETOBAHNE YCIIOBHIMA
PaBHOBECHS TBEPOTO TeJia, UMEIOIIETO
OCh BpalleHUs.

OOBsacHeHHEe 0cCOOEHHOCTEN
PaBHOMEPHOTO U paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBUKCHUS,
CBOOOHOTO MTaACHHS TEJ, IBMIKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0OHAa BCEMUPHOTO TATOTCHHSL.
OOBsiCHEHUE OCHOBHBIX IMPUHIIATIOB
JIEMCTBUS TMOIIIUITHUKOB U UX
MIPaAKTUYECKOTO MPUMECHEHUS.
OOBsICHEHHUE JBIKCHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Perienne pacueTHbIX 33124 C SBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C MCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 GOpMyJ TMHAMUKHU.

PacriosnaBanue GpU3MUECKUX SIBJICHHM
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEH
YKU3HW: MHEPIINSI, B3AUMOICHCTBHE TEJI.
AHanu3 GU3NIECKUX MPOIIECCOB

U SABJICHUH C MCHOJIL30BaHUEM 3aKOHOB
Y TIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
tarotenus, I, Il u 111 3akonsl HeroToHa,
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IIPUHLIAI CYTIEPIIO3ULIAN CUJI, TPUHLIAIL
PABHOIIPABHOCTH UHEPLUAIIBHBIX
CUCTEM OTCYETA

2.3

3aKOHBI COXpaHCHUA
B MCXAaHHKC

HNmiynibc MaTepruaibHON TOYKHU
(Tena), CHCTEMBI MaTepUAJIbHBIX

TOYCK. I/IMHYJ'IBC CHJIbI 1 U3BMCHCHUC
HMITYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMITYyJIbCA. PeaktuBHOC JBHKCHHUC.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.
Kunernueckas sneprus
MaTepHAIBHOU TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIUM.

[TorenuuanbHas SHEPTHSL.
[TorenunanbHas 3HEPTUSA YIIPYTO
nehOpMUPOBAHHOMN TIPYKUHBI.
[TorenunanbHasg YHEprus Teaa
BOJIM3M TOBEPXHOCTU 3EMIIH.
[ToreHumanbpHbIE U
HETIOTEHIUAIbHBIE CHIIbL. CBSI3b
paboOThl HEMOTEHIIMAIBHBIX CHJT
C U3MEHEHHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPIUM.

Yrpyrue u Heynpyrue
CTOJIKHOBEHMUS.

[IpoBeneHMEe IKCIIEPUMEHTA: U3yUEHUE
aOCOJIFOTHO HEYIIPYroro yaapa

C IOMOUIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCIIEIOBAHNE
CBSA3U pabOTHI CUJIbI C UBMEHEHUEM
MEXaHUYECKOM SJHEPTUU TeIIA

Ha MPUMEpPE PACTHKEHUS PE3UHOBOIO
KIyTa.

OreHka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTENH U3MEPEHUN (PU3NYECKUX
BEJIMYHH.

Pemenune pacueTHbIX 3a1a4 C IBHO
3aIaHHOUN (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKU U 3aKOHOB
COXPAHEHU.

Pemenne kauecTBEHHBIX 33124

C OIOPOW HA U3YUYEHHBIE B pa3Jeie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3MYECKUE SBICHUS.

OnucaHre MEXaHUYECKOTO IBHIKEHHUS

C MCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: UMITYJIbC T€JIA, KHHETHYECKAs
SHEPIruUs, NOTEHLIUAIbHAS YHEPIHS,
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TexHu4YeCcKHue yCTpoucTBa

Y MPAKTUYECKOE MPUMEHECHUE:
BOJOMET, KOIIep, NPY>KUHHBIN
MHUCTOJIET, IBMKEHUE PAKET

MeXaHuueckas paboTa, MEXaHH4eCKas
MOIITHOCTb.

AHann3 GU3NIECKUX MPOIIECCOB

Y SIBJICHU C UCIIOJIb30BAHUEM 3aKOHA
COXPaHECHUSI MEXAHUYECKON SHEPIHUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsiICHEHNE OCHOBHBIX MPUHIIUIIOB
JICVCTBHS Y MPAKTAYECKOTO
NIPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: BOJOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET.

OObsiCHEHUE TBUKEHUS PAKET C ONTOPOI

Ha M3y4YCHHBIC (PU3MUCCKHE BEIIMUUHBI
1 3aKOHBI MEXaHHUKH.
Hcmonb3o0Banue Mpu MOATOTOBKE
COOOIIEHUI O TPUMEHECHHH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHN

JUTSI TIOUCKA, CTPYKTYPHPOBAHUS,
WHTEPIPETALUN U TIPEICTABICHUS
nH(pOopMau, KpUTHYCCKUH aHATH3
noyiy4aemMoi uHpopManuu
[IpoBeneHre KOCBEHHBIX H3MEPECHUH,
HUCCIe0BaHNUI 3aBUCUMOCTEN
(bM3UYECKUX BEIIMYWH, TIPOBEPKA
MPEIJIOKEHHBIX THIIOTE3

Hroro no pazgeny

18
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Pa3znen 3. MoJiekyJsipaasi Gusuka 1 TePMOAUHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHUH

9

OCHOBHBIE MMOJOXKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX OIIBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBUXKEHHUE.
Huddysus. Xapakrep IBHKEHUS

Y B3aUMOJICHCTBUS YaCTHUIL
BelecTBa. Mojienu CTpOSHUs ra3oB,
KUJKOCTEW U TBEPABIX TEN U
00BSICHEHHE CBOMCTB BEIIIECTBA

Ha OCHOBE 3THUX Mojeneil. Macca

1 pazMepsl Mosiekyi. KomruectBo
BemiecTra. [locrosHnas ABoraapo.
TerioBoe paBHOBECHE.
Temmneparypa u ee U3MepeHHue.
[ITxamna remneparyp Llenscus.
Mopennp uieajaprHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHYECKOU
TEOPUU UACATHHOTO ra3a.
AOcoI0THas TeMreparypa Kak mepa
CpeIHEN KUHETUYECKON SHEPTUU
TEIJIOBOTO IBUKEHHUS YaCTHI] rasa.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeipona.

3akoH [lanpTona. M30ompoueccsl

IIpoBeneHue 3KCrEpUMEHTA:
OMpEIEJICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpPEeHNU 00beMa KOMHATBI, 1aBJICHHUS
U TEMIIEpaTyphl BO3AyXa B HEWl;
HCCJIEIOBAHNE 3aBUCHUMOCTU MEXIY
napameTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OneHka aOCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE OCHOBHBIX TIPUHITUIIOB
JeUCTBUM TepMOMETpa U OapomeTpa

U yCIIOBUM WX 0€30MacHOTO
UCIIOJIb30BaHUS B OBCETHEBHOM
KU3HH.

Pacnio3naBanue pusnveckux siBICHUN

B YUYE€OHBIX ONBITAX U OKPYXarolen
*Ku3HH: U dy3us, OpOyHOBCKOE
JIBUKEHUE.

Onucanue TEMIOBbIX SABICHUN

C UCTIOJIb30BaHUEM (PU3UIECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIeparypa,
CpeIHsisi KHHETUYECKasi SHEPT U
Xa0TUYECKOTO JBUKEHHS MOJIEKYI,
CpPEIHEKBapaTUYHAsI CKOPOCTh
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B UJICAIBHOM Tra3e C MOCTOSTHHBIM
KOJINYECTBOM BEIIECTBA.
['padmyeckoe mpencraBaeHue
M30MPOIECCOB: U30TEpMa, U30X0Pa,
n3o0apa.

TexHuuecKue ycTpomucTaa
Y IPAKTUYECKOE TPUMEHEHHE:

TEPMOMETP, OapOMETP

MOJIEKYJL.
AHanu3 pU3n4eCcKuX MporeccoB

U IBICHUM ¢ ucnoab3oBanneM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOW 3HEPTUHU TEINIOBOTO
JBIKEHUS MOJICKYJT ¢ a0COIFOTHOU
TEMIIEPATypPOH.

Pemenne pacueTHbIX 3a/1a4 C SIBHO
3aTAaHHOM (PHU3UYECKON MOIEIBIO

C UCITOJIb30BAHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHON (PUBHKHU.

PaGoTa B rpymnmax npu mjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pPE3YyJbTAaTOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
uH(pOpMAIUH 110 TEME

3.2

OCHOBBI
TEPMOJIUHAMUKU

10

TepmonrHamMuueckas cucTeMa.
BHuyTpeHnHss sneprus
TEPMOJUHAMHYECKON CUCTEMBI

U CIIOCOOBI €€ U3MEHEHMUSI.
KonuuectBo TemnoTsl u pabdora.
BuyTpennsis s3Heprus 0JIHOATOMHOTO
HUeaJIbHOro ra3a. Buabl
TEIIoNnepeauu: TeIIONPOBOIHOCTD,
KOHBEKIUS, U3JIy4eHUE. Y JeabHas
TEITIOEMKOCTh BEILIECTBA.

IIpoBeneHne 3KCIIEPUMEHTA: U3MEPEHUE
YAEIBHOMN TENMIOEMKOCTH BEIIECTBA.
OrieHKa aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepEeHUN (PU3NUECKUX
BEJINYMH.

N3yuenue Mojieneil mapoBoi TypOHHBI,
JIBUTATENI BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO JIBUTATEIIA.

OObsicHEHUE PUHITUATIOB TCUCTBUS

U YCJIOBHUH 0€301MacHOT0 UCTIOB30BaAHUS
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KonuyecTBo TemnoTsbl

IpH TeIUIonepeiaye.

[Toustue 00 agnadbaTHOM
npouecce. [lepBbiit 3ak0H
TEPMOIUHAMUKHU.

[Iprmenenue nepBoro 3aKoHa
TEPMOJUHAMUKH K U30TIPOLIeCcCaM.
I'paduueckas uaTepnperanus
paboThI rasa.

BTopoii 3aK0H TEPMOIMHAMUKMU.
HeoGpaTumMocTs nporieccon

B [IPUPOJIE.

TennoBbie MamuHbL. [[pUHIUTIBL
NEWCTBUS TEIJIOBBIX MAIIUH.
[TpeobpazoBanms YHEPTUN

B TEIUIOBBIX MalllMHaX.
KoadduimenT noneznoro AeicTBus
TETUJIOBOW MaIlINHBI.

Hukn KapHo u ero koadpuiieHT
MMOJIC3HOT'O JCUCTBHUS.
DKOJIOTHYECKHE TTPOOTIEMBI
TETJIOOHEPTETHKHU.

TexHuuecKkue ycTpoucTaa

U TIPAKTUYECKOE TPUMEHECHHE:
JIBUTaTeJIb BHYTPEHHETO CrOpaHusl,
OBITOBOM XOJOIUIBHUK,
KOH/IUIIUOHED

B ITIOBCEHEBHOM KM3HU JBUTATEIIS
BHYTPEHHETO CrOpaHHusi, OBITOBOIO
XOJIOIUIIbHUKA, KOHJIUIIUOHEPA.
Omnucanue CBONCTB TEJ U TEIJIOBBIX
SIBJICHUU C UCIIOJIb30BAaHUEM
bu3nyeCcKnX BEIMYUH: JaBICHUE ra3a,
TEeMIEpaTypa, KOJIMYECTBO TEILIOTHI,
BHYTpPEHH:ISl SHEprus, padoTa rasa.
Pemenue pacueTHbIX 3a71a4 C IBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJT MOJIEKYJISIpHOM (pU3UKH

U TEPMOJMHAMUKH.

Pemenne kaduecTBEHHbIX 3a/1a4

C OTIOPOIi HA U3yUYCHHBIC B pa3Jiene
«MonekynspHas huzmka

U TEPMOJIMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUE
SIBJICHUSI.

PaGoTa B rpynmax npu aHaimse
JIOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMaIUH 10 TeMe
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3.3

ArperaTHble
COCTOSIHUS BEIIECTBA.
da30BbIe MEPEXOIbI

[TapooOpa3zoBaHue U KOH/ICHCALIHSL.
Hcnapenue u xureHue.
AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTbH BO31yxa. HachIeHHbIH
nap. Y enapHasi TerioTa
mapooOpa3oBaHusl. 3aBUCUMOCTD
TEMITepaTyphbl KUTICHHUS OT JABJICHUS.
TBepnoe Teno. Kpucrannmueckue
u amop(dHbIe Tesla. AHU30TPOIHS
CBOMCTB KpuCTAILIOB. JKuKue
kpuctamibl. CoBpeMeHHbIE
matepuaibl. [LnaBieHue

Y KpUCTAJUIM3aLMs. Y IeTbHas
TerioTa riaBnenus. Cyoaumarus.
YpaBHEHHUE TEIJIOBOTO OajaHca.
TexHuueckne ycTpoicTBa

U MIPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MIOJIYYCHHS] COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE
HAHOMATEPHUAJIOB,

Y HaHOTEXHOJIOTUHU

[IpoBeneHne 3KCIIEpUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3yXa.
Onenka aOCOMIOTHBIX U OTHOCHTEIIHbHBIX
MOTPEIIHOCTENH U3MEPEHUHN (PU3NIECKIX
BEJIUYHH.

N3yyeHune CBOMCTB HACHIIIICHHBIX
NapoB, CII0COO0B U3MEPEHHUS
BJIQYKHOCTH.

HaOmronenne xuneHus

MIPU TOHUKEHHOM JIaBJICHUH,
HarpeBaHus U TUIaBJICHUS
KPHUCTAJUIMYECKOTO BEIIIECTRA.
OOBsicHEHUE IPUHITUTIOB IEUCTBUS

1 yCJI0BUH 6€3011aCHOTO HCII0JIb30BaHMS
B IMOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETpa, KaJIOpUMETpa.

N3ydeHne TEXHOJIOTUI NOITyYEHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHUCJIE
HaHOMAaTEePHUAaJIOB.

Petienne pacueTHbIX 3a/1a4 C SBHO
3QTaHHOM (PU3UYECKON MOCIBIO

C UCIIOJIL30BaHNEM YpaBHEHUS
TEIIOBOro OajiaHca.

Pemrenne xauecTBEHHBIX 33144

C OIIOPOU HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U GU3UYECKUE
SIBJICHHS T10 TEME.
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PacnioznaBaHue pu3nyeckux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
KU3HU: AepopMaIus TBEpbIX Tel,
HarpeBaHue 1 OXJIaXJICHUE Tell,
U3MEHEHHUE arperaTHbIX COCTOSTHUMA
BELIECTBA U 00BSICHEHNE X Ha OCHOBE
3aKOHOB M (POPMYJI MOJIEKYJIIPHON
(du3nKH.

Hcnonb3zoBanue nHOOPMAIMOHHBIX
TEXHOJIOT U JIJIsl TIOUCKa,
CTPYKTYpPUPOBAHUS, UHTEPIPETAIIH
U TIpeJCTaBJIEeHUs HH(OPMaLUU IpU
MOJATOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHON (DU3UKU

¥ TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazgery 24
Paznea 4. JiaexkTpoguHaMuka
4.1 | DnekrpocraTtuka 10 DnekTpuzanus ten. dinekrpudueckuil | [IpoBeneHue skcriepuMeHTa: U3MEpeHue

3apsan. JIBa BUIa JIEKTPUUYECKUX
3apsanoB. [IpoBogHuKH,
JUBJIEKTPUKHU U TIOTYTIPOBOJHUKH.
3aKOH COXpaHEHHUS HIIEKTPUUECKOTO
3apsija.

BzaumopeiicTBue 3apsa0B. 3aKOH
Kynona. ToueqHsbli 2JIEKTPUYECKUI
3apsil. DIEKTPUUECKOE MOJIe.

3JIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka aOCOMIOTHBIX 1 OTHOCHUTEIHbHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BCJIMYMH.

N3yyenue npuHIUNOB NEUCTBUS
BJIEKTPOCKOIIA, JJIEKTPOMETPA,
KOHJIEHCAaTOopa.

W3ydeHne NprHIMIIOB IEHCTBHS
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Hanps>keHHOCTB 3JEKTPUYECKOTO U yCIIOBUN 0€3011acCHOTO MPUMEHEHUS
noJist. [IpuHIuMn cynepno3unuuu B MIPAKTUYECKON KU3HHU,
BJICKTPUYECKUX MoJieH. JInnuum KOMUPOBAIBHOTO amapara, CTPyuHOTO
HaMPSHKEHHOCTH AJIEKTPUUECKOTO MIPUHTEPA.
TIOJISL. PaccmoTpenue ¢puznueckux o
PaboTa cui 351eKTpoCcTaTHYeCcKOTO CHOBAHMU JIEKTPOCTATUYECKOU
nons. [lorenuuman. Paznocts 3aIUTHI U 3a3€MJICHUS
noTeHuruanoB. [[poBOTHUKY U AIIEKTPOIPUOOPOB.
JIUBJIEKTPUKU B Pemenune pacueTHbIX 3a/1a4 C SIBHO
3IIEKTPOCTATHYECKOM TIOJIE. 3alaHHON (PU3MYIECKON MOJIETBIO
JIudneKTprYecKas IPOHULAEMOCTh, | C HCTIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
DnexkTpoeMkocTh. Kongencarop. U (opMyII 3IEKTPOCTATUKH.
DIIEKTPOEMKOCTh MJIOCKOTO Pemenre kauecTBEHHBIX 3a7a4
KOHJIEHCAaTopa. DHEPrus C OIOPOM HA U3YUYEHHBIE 3aKOHBI,
3apsKEHHOTO KOHJIEH CaTOopa. 3aKOHOMEPHOCTH U (PU3NUECKUE
TexHuueckue ycTpoucTaa SBJICHUS DJIIEKTPOCTATUKH.
U IPAKTHYECKOE TPUMEHEHHE: Pacno3naBanue puznueckux sBICHUN
3JIEKTPOCKOII, JIEKTPOMETP, B YYEOHBIX OMBITaX M OKPYXKaIOIICH
AJEKTPOCTAaTUYECKas 3alluTa, AKU3HU: DJIEKTpU3aIus TeT,
3a3eMJICHHE AJIEKTPOITPUOOPOB, B3aMMOJICHCTBHE 3aPSI0B U OOBSICHEHUE
KOHJIEHCATOP, KONMMPOBAIbHBIN WX Ha OCHOBE 3aKOHOB U (hOpMyTT
armapar, CTpyWUHBIN IPUHTED AJIEKTPOCTATUKH.
Ornrcanue U3y4eHHbIX CBOMCTB
BEILIECTBA U JIEKTPUUECKUX SIBICHUM
C MCTIOJIb30BaHNEM (DU3HUUECKUX
BEJIMYMH: JJICKTPUUECKUN 3aps/l,
HaIpSKEHHOCTh AJIEKTPUYECKOTO OIS,
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MOTEHIM A, PAa3HOCTh IOTEHLIUAJIOB,
AIIEKTPOEMKOCTb.

AnHanu3 GuU3HnUeCcKUX MpoIECcCoB

Y SIBJICHUH C UCITOJIb30BAHUEM
bu3nyeCKUX 3aKOHOB: 3aKOHA
COXPAHEHUS ANEKTPUUYECKOTO 3apsia,
3akoHa Kynona.

PaboTa B rpynnax npu aHaiuse
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpPMaIU U TOATOTOBKE COOOLICHUI
O IIPOSIBJIICHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKpYXKaroIleH *U3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTosgHHBIN

AIEKTPUYECKUH TOK.

TokH B pa3nu4HbIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUSA JIEKTPUUECKOTO
toka. Mctounmku Toka. Cuia Toka.
ITocTOSIHHBIM TOK.

Hanpsoxenne.

3akoH OMa JiJ1g yyacTKa ILeMHu.
DIIEKTPUUECKOE COPOTUBIICHHUE.
VY 1ebHOE CONTPOTUBIIEHUE
BemiecTna. [locaeqoBarenbpHoOE,
napajjiebHOE, CMEIIAaHHOE
COEJIMHEHUE MPOBOIHUKOB.
Pabora siexTprueckoro Toxa.
3akoH J[xoyns—JIenua. MomHocTh
AIEKTPUYECKOTO TOKA.

IIpoBeneHne dKCIIEpUMEHTA: U3yYEHUE
CMEILIAHHOI'O COEIMHEHUS PE3UCTOPOB;
n3mepenue J/]C UCTOUYHNKA TOKA U €TO
BHYTPEHHETO COIPOTHUBIICHMUS;
HaOJII0JICHHE JIEKTPOJIN3a.

OneHka aOCONIOTHBIX U OTHOCUTENIBHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NUECKUX
BEJIMYHUH.

OOBbscHEHUE IPUHIIUIIOB IEUCTBUS

U yCIIOBUH 0€3011aCHOr0 MPUMEHEHUS
aMIIEpMETpa, BOJBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AJIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DNeKTpoABMKYLIas CUIIA U
BHYTPEHHEE COITPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUISL TIOJTHOM (3aMKHYTOM )
anexTpudeckou nenu. Koporkoe
3aMBIKAHHE.

DneKTpoHHAas IPOBOAUMOCTb
TBEPbIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIOB

OT TEMIIEPATypPHI.
CBepXIpOBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKYYME.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs
U IpUMECHasi IPOBOAUMOCTb
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—n-nepexoza.
[TosmynpoBOIHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKHUN TOK B paCTBOpax
U PACIUIABAX AJIEKTPOIUTOB.

QHGKTPOJII/ITI/I‘-IGCKEUI AuCCoalmsi.

DNEKTPOIIH3.
DJIEKTPUYECKHI TOK B ra3ax.
CaMoOCTOSITEIbHBIN U
HECAMOCTOSTEJIbHBIN pa3psl.
Mounnus. [1na3zma.
TexHnueckne ycTpoucTaa

TEPMOMETPA CONTPOTUBIIEHUS,
BAKyyMHOTO JIM0/ia, TEPMHUCTOPOB U
(hOTOPE3UCTOPOB, MOTYIIPOBOTHIUKOBBIX
JINOJ0B, TAJIbBAHUKH.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3aJIaHHON (YM3UIECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTosTHHBIN
ANEKTPUYECKUN TOK.

Pacno3naBanue pu3nyecKkux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKaIoIeh
YKU3HU: JIEKTPUYECKasi TPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaN3 3JIEKTPUUECKUX SIBJICHUIN

Y TIPOIIECCOB B LIETSX MOCTOSIHHOTO
TOKa C UCIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEA0BATEIBHOTO M TAPAJIIEIbHOTO
COCIMHEHUS MMPOBOHUKOB, 3aKOH
Jxoyns-Jlenna.

Ornucanue u3y4eHHbIX CBONCTB
BEILIECTB U DJICKTPUUECKUX SIBJICHUI

C MCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: SJIEKTPUUECKUI 3apsl, CHIIa
TOKQ, JIEKTPUUYECKOE HANIPSIKEHUE,
ANEKTPUUYECKOE CONIPOTUBIICHHUE,
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U IPAKTUYECKOE IPUMEHEHHE:
aMIIepMETp, BOIBTMETP, PEOCTAT,
HMCTOYHUKHU TOKa,
AJIEKTpOHArpeBaTeIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPBI

U (hOTOPE3UCTOPBHI,
HOJIyTIPOBOJHUKOBBIN THO,
rajbBaHHUKa

pazHocTh noTeHuuanos, IJ{C, pabora
TOKAa, MOIIIHOCTH TOKA.
Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIs TTIOMCKa,
CTPYKTYPUPOBAHHS, HHTCPIIPETAIIUN
U TIpeicTaBlIeHus nHpopMaIuu

MIPU MOJITOTOBKE COOOIIEHUMN
O IIPUMEHEHHUH 3aKOHOB IMIOCTOSTHHOTO
TOKa B TEXHUKE U TEXHOJIOTUAX

Hroro no pazgeny

22

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME
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11 KJIACC

HanmenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkanue
n/m 4acoB 00yYarommxcst
y4eOHOro npeaMera
Paznea 1. JjaexkTpoguHaMuKa
1.1 | MargurHoe mnosie. 11 ITocTossTHHBIE MATHUTEIL. [IpoBeneHue FKCIEpUMEHTA: U3YUCHUE

DIIEKTpOMarHuTHas
WHTYKIIUS

BzanMoaeicTBre MOCTOSTHHBIX
MarHuToB. MarauTHoe moJie.
BekTop MarHuTHOM MHIYKIIUH.
[IpyHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInaun
MarHuTHOW MHAyKnuu. Kapruna
JIMHUA MarHUTHOW MHAYKIIUA TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarnutHo€e 1oJjie MPOBOITHUKA

¢ TokoM. KapTrHa mTuHUN HHAYKIHA
MarHuTHOTO MOJISI JJTUHHOTO
MPSMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOHUKA, KATYIITKH
¢ TokoM. OnbIT IpcTeaa.
B3anmoneiicTBre mpoBOIHUKOB

C TOKOM.

Cuiia Amnepa, ee MOIYJIb

Y HampaBJICHUE.

Cuna JlopeHiia, ee MOIyJb

Y HarpaBjieHUeE. /[BrmkeHue
3apsIKEHHOMN YaCTHULIbI

MAarHATHOTO IOJISI KATYIIKU C TOKOM;
UCCIICIOBAHUE JCHCTBUS IIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
VCCIIEIOBAHUE SIBJICHUS
AIEKTPOMATrHUTHON UHAYKLIHH.

OneHka adCOJIFOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN N3MEPEHUN (PU3NUECKUX
BEJINYMH.

OOBbscHEHNE IPUHIUIIOB ACHCTBUS

U yCJIOBUI 06€3011acHOr0 MPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
ANEKTPOMATHUTOB, dJIEKTPOABUTATENS,
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHII,
VWHIYKIIMOHHOW IIEYH.

Pemienne pacueTHsIx 3a1a4

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarnuTtHoe nosie. DIeKTPOMarHuTHast
WHIYKLHSD.

Pemienne kaueCcTBEHHBIX 3a4a4

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUUECKUE
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B OJTHOPOJTHOM MarHUTHOM MOJIE.
Pa6oTa cwiel Jloperria.

SIBneHue 3JIEKTPOMAarHUTHOM
uHaykuuu. [Totok BekTopa
MAarHUTHOW UHIYKIIUH.
DNEeKTPOJIBUKYIIAS CUJIa MHTYKIIUH.
3aKOH 3JIEKTPOMAarHuTHOU
nHaykuuu apanes.

BuxpeBoe 3J1eKTprUIecKoe NoJIe.
DIEKTPOJIBUKYILAs CUJIa MHTYKIIUU
B MMPOBOJIHUKE, IBUKYILIEMCS
MOCTYNaTEIbHO B OAHOPOJHOM
MarHuTHOM TIOJI€.

[IpaBuino JleHna.

NunykTtuBHOCTS. fBIICHUE
CaMOMHIYKIINH. DJICKTPOIBIX YIS
cujia CaMOMHIYKIIHH.

DHeprus MarHUTHOTO MOJISI KATYIIKH
C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
TexHuyeckue ycTponucTaa

Y MMPAKTUYECKOE MPUMEHEHUE:
MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS [1€Yb

SIBIICHUS TeMbI « MarauTHoOE 1ojJie.
DNEeKTPOMAarHUTHASI UHTYKIIHS).
OrnpeneseHue HaNIpaBJICHUS BEKTOpa
MHIYKIIUM MAarHATHOTO TOJIs
MPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cuiel JlopeHia.

Pacnio3naBanue pu3snvecKux siBICHUN
B YUCOHBIX OIBITaX M OKPYXKaIOIIeH
’KM3HM: B3aMMO/JICICTBHE MarHUTOB,
AIEKTPOMArHUTHAsI UHAYKIUS,
JIeHiCTBME MAarHUTHOTIO ITOJISI Ha
MPOBOJIHUK C TOKOM U JIBUKYIITUNCS
3aps.

AHanIu3 3JEKTPOMArHUTHBIX SIBJICHUH
C MCMOJIb30BAaHHEM 3aKOHA
AJIEKTPOMArHUTHOW MHYKIIUH.
OnucaHnne N3y4eHHBIX CBOMCTB
BEIECTB U JIEKTPOMATrHUTHBIX
SIBJICHUM C HCIIOJIb30BaHUEM
(U3NYECKUX BETUYUH: UHIYKIUS
MarHUTHOTIO MOJIsl, Cuja AMImepa, cujia
JlopeHna, ”HIYKTUBHOCTh KaTYIIIKH,
SHEPTUS AIEKTPUUECKOTO U MATHUTHOTO
rnojeu

Htoro no pazgeny

11
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Pa3nen 2. Kosied0anus 1 BOJIHBI

2.1

MexaHnueckue
1 3JICKTPOMArHUTHBIE
KoJIcOaHUs

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
kosnebanus. ['apMoHudeckue
kosebanus. [lepuon, yactora,
aMIuIMTya 1 aza KojeOaHui.
[IpyXVHHBIN MasITHUK.
MareMaTuyeckuii MasiTHHK.
YpaBHEHUE TaApMOHUYECKUX
kosebanuil. [IpeBpaiienue suepruu
MIPU TAPMOHUYECKUX KOJCOaHUSX.
KonebarenbHbIil KOHTYP.
CB0OOIHBIE PJIEKTPOMArHUTHbHIC
KOJIcOaHUS B UACATHBHOM
K0JIeOaTeIbHOM KOHTYpe. AHAIOTHUS
ME¥K]ly MEXaHUYECKUMU U

QJICKTPOMAariHuTHBIMHA KoJeOaHUsIMU.

®opmyna ToMmcoHa. 3aKoH
COXPAHEHUS YIHEPTUH B UCATHHOM
K0JIeOaTeIbHOM KOHTYpE.
[IpencrasieHue 0 3aTyXarmmux
KoJieOaHusIX. BeIHYX1eHHbIE
MEXaHUUYECKHEe KOJIeOaHus.
Pe3onanc. BeiHyXeHHbBIE
AJIEKTPOMArHUTHHIE KOJICOaHMUSI.
IIepeMeHHBIN TOK.

CHHyCOMIAIbHBIN IEPEMEHHBII TOK.

HccnenoBanue napaMeTpoB
K0JIe0aTeNbHON CUCTEMBI — ITEPHO/IA,
JaCTOTHI, AMIUTATYABI U (ha3bl
Kosie0aHu# (MPYKUHHBINA

W/WTM MAaTEMATUICCKUN MAsSTHUK ).
Hab6mronenue 3aryxaronmx KojaeOaHuu.
HccnenoBanrie CBOMCTB BBIHYKACHHBIX
KoJie0aHu M.

Habmronenue pezonanca.

IIpoBeneHue 3KCEpUMEHTA:
MCCIIEIOBAaHNE 3aBUCUMOCTH MIEPUO]IA
MaJbIX KojeOaHuii rpy3a Ha HUTU

OT JIJIMHBI HUTU U MACChI IPy3a;
MCCJIEIOBAHNE IEPEMEHHOIO TOKA

B LIETIM U3 MOCTIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU
U PE3UCTOpA.

OneHka a0CONIOTHBIX U OTHOCUTENbHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NUECKHUX
BEJIMYMH.

OObsicHEHUE IPUHITUATIOB ICHCTBUS

Y yCJIOBHI 6€3011acCHOT0 MPUMEHEHUS
AIEKTPUUECKOr0 3BOHKA, FeHEpaTopa
MEPEMEHHOTO TOKA, TUHUU
AIIEKTponepeay.

Pelenue pacueTHbIX 33714 C SIBHO
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Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JACICTBYIOIIEE

3HAYCHHUC CUJIbI TOKA U HAITPSIKCHHA.

Tpanchopmarop. [IpousBoacTso,
nepeaayda u NoTpedeHue
ANEKTPUYECKON SHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIpU IIPOU3BOJACTBC 3JICKTPOSHCPIUH.

KynpTypa ucnonb3zoBanus
AJIEKTPOIHEPTUU B MOBCEIHEBHOM
JKU3HHU.

TexHuyeckue ycTponcTaa

Y IIPAKTUYECKOE TPUMEHEHHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JIMHUU
ANIEKTpoIepeaayd

3aTaHHOM (PU3NUECKOI MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpPMYJI, ONTUCHIBAIOIIINX
MEXaHUYECKHE U DJIEKTPOMarHUTHBIE
KosieOaHusl.

Onucanve MEXaHUYECKUX

Y DJICKTPOMATrHUTHBIX KOJIEOaHUN

C UCTOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: TICPUO ¥ 9aCTOTa
KoJebaHuil, ammutyaa u asza
KoJIeOaHUM, 3apsij U cujia ToKa

B FTapPMOHHYECKHUX DJIEKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTMMCHIBAIOIIINE
MEXaHUYICCKHE U DJIEKTPOMArHUTHBIC
Kosie0aHusl.

PaboTa B rpymnmax npu miaHupOBaHUH,
MIPOBEICHAH W UHTEPIPETAINH
PE3YNHTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTETBHBIX UCTOYHHUKOB
uH(pOpMAITUH 110 TEME

22

Mexanndyeckue
Y 3JIEKTPOMATrHUTHbBIE
BOJIHBI

MexaHn4decKkre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CKopoCTh pacnpoCTpaHEHUS

u nnuHa BoyHbI. [lonepeunsie

N3yuyenue oOpazoBaHus

Y paclpOCTPAHCHHUS TOTICPEUHBIX
Y TIPOJIOJIEHBIX BOJIH.
Habmonenue orpaxkeHus
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Y IIPOJOJIbHBIE BOJIHBI.
WuTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. I pOMKOCTh
3ByKa. Bricora Tona. TemOp 3ByKa.
DNeKTpOMarHUTHHIE BOJIHBI.
YcnoBus u3nydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTanus BeKkTopos E, B,

U B 3JIEKTPOMarHUTHOM BOJIHE.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)X€HUe, MPEJIOMIICHUE,
nossipu3anus, AU paKims,
uHTepdpepenius. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3J1eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

[IpyHIMTBI paaAnOCB3U

U TeneBuaeHus. Pagnonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHHUE
OKPYKAIOIIEU CPEBI.

TexHuyeckue ycTponucTaa

Y [IPAKTUYECKOE IPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPa3ByKOBasl AMArHOCTUKA

B TEXHUKE U MEAUIIMHE, pajaap,

U TIPEJIOMJICHUS], UHTEPPEPEHLIUU

U Tudpakiuy MEeXaHUYECKUX BOJIH.
HaGnronenue cBsi3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C aMIUIUTY 10U

Y 4acTOTOM KoJIeOaHM, 3ByKOBOT'O
pe30HaHca.

HccnenoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMIICHUE, MOJIApU3aLUs,
nudpakiys, “HTepdepeHITus.
N3ydeHune ycioBui U3ydeHus
ANEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BeKTopoB E, B, v

B DJICKTPOMAarHUTHOM BOJIHE.
N3ydeHne npumMeHeHus
AIIEKTPOMArHUTHBIX BOJH B TEXHUKE

U OBITY.

OOBsicHEHUE PUHITUTIOB IEUCTBUS

U yCIIOBUH 0€30MacHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YJIbTPa3BYKOBOM JUArHOCTUKH

B TEXHHUKE U MEJIULIMHE, paaapa,
pPaaUONPUEMHHKA, TEJIIEBA30DA,
aHTeHHbI, Tenedona, CBY-neuwn.
Pemienre pacueTHbIX M KAYECTBEHHBIX
3a/1a4 ¢ OMOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITMCHIBAIOIIINE
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PaIUONPUEMHHUK, TEJICBU30D,
aHTeHHa, Tenedon, CBU-neup

pacmnpocTpaHEeHHE MEXaHUIECKUX
Y DJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne MHPOPMAITMOHHBIX
TEXHOJIOTUI JIJIsl TIOUCKa,
CTPYKTYPHUPOBAHMUSI, THTEPIIPETAIIUU

U TIpeJICTaBJIeHUs HHGOpMAIIUU

MIPU MOJITOTOBKE COOOIIEHUM

00 MCIOJIb30BaHUU 3IEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyactue B aucKkyccuu

00 3JIEKTPOMAarHUTHOM 3arpsA3HEHUU
OKPYKaIOIIEH CPEIbL.

PaGoTa B rpynmax npu miaHupOBaHUH,
MPOBEJCHUH U WHTEPIIPETAIINN
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOTHUTEIHHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME

23

Ontuka

10

['eomeTpuueckas ONTHKA.
[IpsAsMoOsIMHENTHOE pacIPOCTPAHEHUE
CBETA B OJHOPOIHOU cpene. JIyu
cBeTa. TOYEYHBINM UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus csera. [loctpoenue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiieHue cBeTa. 3aKOHBI
npeaoMIIeHUs cBeTa. AOCOIOTHBIN
nokasarenp npenomieHus. [lomaoe

N3ydeHnue sSBIEHHS TIOJIHOTO
BHYTPEHHETO OTPaXEHUs, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3ydenune Moaenen MUKpOCKOIIa,
TEJIECKOIIA.

IlonydyeHue cnekTpa ¢ MOMOLIBIO
MPU3MBI U TU(PPAKITUOHHON PEIIETKU.
N3mepenne nokasaresst npeaoMIICHUS
CTEKIJIA.

HccnenoBanre CBOMCTB M300paKeHUI
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BHYTPEHHEE OTPAXKEHHUE.
[IpenenbHbIN yro MoJIHOTO
BHYTPEHHETO OTPaKCHHS.
Hucnepcus ceera. CII0KHBIN COCTaB
oenoro cera. [{Ber.

Coluparoriye u paccenBaroOIINe
nuH3bl. Tonkas nuH3a. DokycHoe
pPacCTOSIHUE U ONTUYECKas CUJia
TOHKOM JMH3bI. [locTpoeHune
M300paKEHUI B COOMPAIOIIINX

Y paccenBaroInX JinH3ax. Popmyia
TOHKOM JIMH3bI. Y BEJIINUYCHUE,
JlaBaeMo¢€ JIMH3O0MU.

[Ipenenbl npUMEHUMOCTH
T€OMETPUYECKON OITHUKH.
BonnoBas ontuka. Matepdepenuus
cBeTa. KorepeHTHbIE UCTOYHHKH.
VYcnoBust HAOMIOACHUS

MaKCHMYMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT IBYX CHH(a3HBIX KOTEPEHTHBIX
VMCTOYHUKOB.

Hudpakuums ceera. ludpakiunonHas
penieTka. Y clioBue HaOIIOACHUS
TJIABHBIX MAKCUMYMOB MPU TTaJICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

B JIMH3aX.
OOBbsiCHEHUE PUHLIUIIOB IEUCTBUSA

U yCIIOBUM 0€30MaCHOTO MPUMEHEHUS
OYKOB, JIyNbl, oTOanmapara,
MIPOEKIIMOHHOTO aIapara,
MUKPOCKOIIa, TEJIECKONa, BOJIOKOHHON
ONTHUKH, TUPPAKITUOHHON PEIICTKH,
MOJISIpOUAA.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (DOPMYJI FEOMETPUYECKON
ONTUKHU.

[TocTpoenue u onrcanue n300paxeHus,
CO37aBa€MOT0 MIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MIPUMEHUMOCTH T€OMETPUUECKON
ONTUKHU.

Pacno3naBanue puznueckux sBICHUN
B OIBITaX M OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MPEJTOMIICHHUE,
uHTepdepeHus, rudpaxius

U MOJISIpU3aIlusi CBETA, JUCIIEPCHUS
CBETA.
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[Tonsipuzanus ceera.

TexHnueckue ycTponucTaa

U TIPAKTUYECKOE IPUMEHEHUE:
OYKH, JyTa, (hoToanmapar,
MPOEKIIMOHHBIN ammnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA,
MOJISIPOU]L

N3yuenue ycioBuii HaOII0ICHUS
MaKCUMYMOB 1 MUHUMYMOB

B MHTEP(EPEHITMOHHON KapTHHE
OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Y cnoBue HaOIIOICHUS TJIABHBIX
MaKCHMYMOB TIpHU MMaICHUN
MOHOXPOMAaTHYECKOIO CBETA

Ha TU(PPAKIIMOHHYIO PEIIETKY.
AHanu3 ONTHYECKUX SABICHUN

C MCIMOJIb30BAaHNUEM 3aKOHOB: 3aKOH
MPSAMOJIMHEHOTO PaCIPOCTPAHEHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Onurcanue ONTUYECKUX SABICHUN

C UCHOJIb30BaHUEM (DU3UUECKUX
BENUYMH: POKYCHOE pacCTOSIHUE

Y ONTUYECKAS CUJIa JIMH3bI

Hroro no pazgeny

Pa3znen 3. OcHOBBI crielIHA/IbLHOI TeOpuU OTHOCUTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI CIIEITUATTEHON
TEOpUHU
OTHOCHUTEJIBLHOCTH

4

['paHu1bl TPUMEHUMOCTH
KJIACCUYECKON MEXaHHMKH.
ITocTynatel ciennaabHOU TEOPUU
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTyJIs CKOPOCTH CBETA B BAKyyME,
MPUHIIUIT OTHOCUTEIBHOCTH
OUHIIITEHHA.

Pemenue kaueCTBEHHBIX 3a4a4

C OIOPOM HA U3YUYEHHBIE MTOCTYJIAThI
CTO.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 IIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TIpeICTaBIICHUS HHPOpMaITUU
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OTHOCHUTEIBHOCTB
OJTHOBPEMEHHOCTHU. 3aMeIJICHUE
BPEMEHU U COKPAIICHHUE JIJTUHBI.
DHeprusi 1 UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € 3HEPruen

Y UMITYJTECOM PETISITUBUCTCKOM
YAaCTULIBI. DHEPIHsI TOKOS

IIPU OJTOTOBKE COOOIIEHUIN
O TpaHUIaX MPUMEHIUMOCTH
KJIACCUYECKON MEXaHUKHU U OCHOBAX

CTO

Hroro no pazgeny

Pa3nen 4. KBantoBasi pusuka

4.1

DNeMeHTHI KBAHTOBOM
OIITHKH

®otonsl. opmyina [InaHka cBs3n
sHEpruu (POTOHA C €ro0 YaCTOTOM.
OHeprus 1 UMIyJabC (HOTOHA.
OTKpBITHE U UCCIEN0OBAHNE
dboroaddexta. OnbITH

A.T". CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHue
OuinmreiHa 1 Gotorddexra.
«KpacHas rpanuiiay ¢potodddexra.
JlaBnenue cBeta. ONbITHI

[1.H. JIeGenesna.

XHUMHUYECKOE JCUCTBHUE CBETA.
TexHuyeckue ycTponucTaa

U TIPaKTUYECKOE PUMEHEHHE:
dhoTodmemMeHT, (OTOAATIHK,
coJIHEeYHas baTapesi, CBeTOAMO]]

HaoOmonenue gororddexra

Ha YCTAHOBKE C [IMHKOBOM IMJIACTUHOM.
Hccnenoanne 3aKOHOB BHEIIIHETO
dhoTtorddekra.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
Takux Kak: (OTOAIEeMEHT, (HOTOAATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I;

U yCIIOBUM WX 0€30MacCHOTO
MIPUMEHEHUS B MPAKTUYECKON )KU3HU.
Pemienue pacueTHBIX 3a/1a4 € SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (opMys1 KBAaHTOBOM ONTHKH.
Perienne kauyecTBEHHBIX 3a7a4

C OIIOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOW ONTHKM.
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Pacrnio3HaBanue Qpu3nMUecKuX SBICHHIA
B y4€OHBIX OIBITAX:
dotornekrpuueckuii 3 pexT, cCBeToBOe
JIaBJICHUE.

Onucanue N3y4eHHBIX KBAHTOBBIX
SABJICHUU U TTPOLECCOB

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: CKOPOCTH DIIEKTPOMArHUTHBIX
BOJTH, JUTHHA BOJIHBI M YaCTOTA CBETA,
DHEPTHUs U UMITYJIbC POTOHA

4.2

Crtpoenue atoma

Mopens atoma Tomcona. OnbITbI
Pesepdopaa no paccesHuro
a-dactull. [Inanerapnas moznens
atoma. [loctynartsr bopa.
W3nyyenue u norjoieHue GOTOHOB
IIPY IIEPEXOJIE ATOMA C OJTHOTO
YPOBHS SHEPTUU Ha ApYyrou. Buabl
cneKTpoB. CEKTp ypOBHEN SHEPTUH
aToma BOAOpoa.

BoaHoBBIE cBOMcTBA yacTHIl. BOJHEI
ne bpoitns. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CHOHTaHHOE U BBIHYXKIECHHOE
U3IIy4YCHHE.

TexHuyeckue ycTponucTaa

Y IIPAKTUYECKOE IPUMEHEHHE:
CIEKTpaJbHBIA aHAIN3

N3yuenne monenu onsita Pesepdopra.
IIpoBeneHue skciepumMeHTa

10 HAOJIIOJICHUIO JTMHEWYATOro CIEKTpa.
OreHnka aOCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3UUECKUX
BEJINYHH.

N3yuenue monenu atoma: ToMcoHa,
IJIAHETAPHOM MOJIEJIM ATOMAa, MOJEIHU
atoma bopa.

N3ydeHue criekTpa ypoBHENU SHEPTUU
aToma Bosiopoaa. O0bsAcCHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
6e30macHOr0 MPUMEHCHHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOI'O
KOMIIBIOTEPA.

Pemenre kauecTBEHHBIX 3a7a4

C OMOPOM HAa U3YYEHHBIC 3aKOHBI,
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(CIeKTpOCKOI), 1a3ep, KBAaHTOBBIM
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3UUYECKHE
aByieHUs 1o TeMe «CTpoeHue aToMay.
Pacno3naBanue pusnveckux siBICHUN
B Y4€OHBIX OMBITaX: BO3SHUKHOBEHUE
JIMHEWYATOr0 CIEKTPA U3IIYyYEHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

Y SIBJICHUH C UCIIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE PO

OKCTIEpUMEHTHI, JOKA3bIBAIOIINE
CJIOKHOCTBh CTPOCHHS sJIpa.
OTKpBITHE PAIMOAKTUBHOCTH.
OmnsiThl Pezepdopaa

O OIPEACIICHUIO COCTaBa
PaMOAKTUBHOTO U3JTyYCHUSI.
CaoiicTBa anbda-, 6era-,
ramMma-usnydeHus. BiusiHue
PaIMOAKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
HyxiionHast monens siipa
['eitzenGepra-MBaneHko.

3apsin sapa. MaccoBoe 4ncIo spa.
N3oTorbL.

Anbda-pacnag. DIEKTPOHHBIN

U TIO3UTPOHHBIA OeTa-pacmaj.
["amma-uznyuenue. 3aKoH
pPaJMOAaKTUBHOIO pacaja.

N3yueHne 3KCepruMeHTOB,
JIOKA3bIBAIOIINX CIOKHOCTb CTPOCHHUS
aTOMHOTO fAJIpa.

HccnenoBanne TpEKOB 4aCTHIL

(o roToBBIM oTOTpadusIM).
N3yuenue sepHbIX CUIL, SIEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CHHTE3A.

N3ydyeHne HyKJIIOHHOW MOJIEIH siapa
['eiizenbepra-MBaneHko.

OObsicHEHUE yCTpOMCTBA

Y IPUMEHEHUS JO3UMETPA, KaMEPbI
Bunbcona, siaepHOro peakropa,
aTOMHOUN OOMOBL.

Pemenne 3agau ¢ onopou

Ha MOJIyYEHHbIE 3HaHUS, B T.4. O 3apsije
1 MAacCOBOM YHCIIE sIpa.
Pacnio3naBanue puznyecKux sIBICHUN
B YU4E€OHBIX OMBITAX U B OKPYXaroUIei
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DHeprus CBs31 HYKJIOHOB B SIpE.
SlnepHblie CUIIBI.

HedexT Maccnl sipa.

S nepnbie peakumu. Jlenenue

Y CHHTE3 SIEP.

SnepHbii peakTop. TepMosaepHbIT
cunTe3. [Ipo0aemMbl 1 epCreKTUBBI
AJIEPHON DHEPIETUKH.
DKOJIOTUYECKHE aCIIEKTHI SIACPHON
DHEPTETUKH.

DneMeHTapHble YacTullbl. OTKpBITHE
ITO3UTPOHA.

Mertonb! HaOIIOIEHUS

Y PETUCTPALMU 3JIEMEHTAPHBIX
YacTHLL.

@yH/1aMEHTAJIbHBIE
B3auMoAeucTBUA. ENMHCTBO
bu3YeCcKO KapTUHBI MUPA.
TexHuyeckue ycTponcTaa

Y IIPAKTUYECKOE IPUMEHEHHUE:
JI03UMETp, KaMepa BuiibcoHa,
AJIepHBINA peakTop, aToMHast bomba

YKU3HH: ECTECTBEHHAs U UCKYCCTBEHHAS
PaaNOAKTUBHOCTD.

Onucanue KBaHTOBBIX SIBJICHUM

U MPOLIECCOB C UCIIOJIb30BAaHUEM
(bu3MYECKUX BETUYHH: MTEPHO/T
MOJIypacIaia, JHEPTUs CBSI3U ATOMHBIX
sanep, AeeKT Macchl siapa.

AHanu3 npoIeccoB U SIBIICHUN

C MCIOJIb30BaHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPaHEHUs
AIIEKTPUYECKOr0 3apsijaa, 3aKOH
COXpaHEHUsI MacCOBOI'0 YHCIIA,
nocrynatsl bopa, 3akoH
PaAMOAaKTUBHOTO pacnaja.

VYyacTue B paboTe Kpyrioro croja
«DyHaaMeHTalbHbIE B3aUMOIECHCTBHUS.
EnuHcTBO M3nuecKoil KapTUHBI MUPAY.
Hcnonb3zoBanue nHOOPMATMOHHBIX
TEXHOJIOTUH /1151 IOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALINU

U TIpe/icTaBlIeHUus nH(popMauu

MIPU MOJITOTOBKE COOOIIEHUI

O MPUMEHEHUHU 3aKOHOB KBAHTOBOM
(U3UKN B TEXHUKE U TEXHOJIOTHUSIX,
HKOJIOTUYECKUX acleKTax siAepHON
DHEPTEeTUKHU

Hroro no pazgeny

15
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Pa3zgeu S. DiieMeHTBI aCTPOHOMMH U ACTPOPU3MKH

5.1

DNEMEHTHI
aCTPOHOMHU
U acTpoU3UKH

7

OTanbl pa3BUTHUS ACTPOHOMHUHM.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHUE aCTPOHOMMH.

Bup 3Be3gnoro ne6a. Co3Bes3ausi,
SAPKHUE 3BE3/Ibl, IIJIAHETHI, UX
BUJIMMOE IBIKCHUE.

ComHeunas cucreMa.

Comnne. CoyiHeUHAas aKTUBHOCTb.

Ncrounuk sneprun ConHua U 3B€371.

3Be3/bl, UX OCHOBHBIE
XapakTepucTUKHU. /[narpamMmma
«CHEKTPAIIBHBIN KIIACC —
CBETUMOCTDY. 3BE3/I5I IJIAaBHOMN
MOCJIEA0BATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb) JIJISI 3BE3/1
TJIABHOM MOCJIEA0BATEILHOCTH.
BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O ITPOUCXOXKIAEHUU U IBOIIOLUU
CouHIia ¥ 3Be3]1. JTarnbl )KU3HU
3BE3/I.

Muneunsii [1yts — Hama ['anakTuka.
ITonosxenue u nBrxenue CorHIa

B ['anmaktuke. TUIbI raJakTHK.
PannoranakTvky u KBa3apsbl.
UYepHble ObIPHI B IApaX FalakTUK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTHS ACTPOHOMHUHU, O TPUKJIIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUU
ACTPOHOMHH, O METOJIaX MOJIyUCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MPEJICTABICHUH O MPOUCXOKICHUN

u 3BoroMM COJIHIIA U 3BE3I.
N3ydeHue TUIIOB rajlakTHK,
paauorajakTUK U KBa3apoB.
N3yuenne nBUxKeHUsI HEOECHBIX Te,
ABOJIIOIMH 3Be3] U Beenennon,
MPOIIECCOB, MPOUCXOISIINX B 3BE3/aX,
B 3BE3JIHBIX CUCTEMaX,

B MEXKTaJIAKTUYECKOM CpeTIe,
MacTabHOW CTPYKTYphl BeeneHHOI.
OObsicHeHue paciupenus Beenennoi
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroToBka K 00CYXICHUIO
HEpelIeHHBIX MTP0OJIeM aCTPOHOMUH.
[IpoBenenue HabMOACHUM
HEBOOPYKEHHBIM TJIa30M

C HUCTOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JIJIs OTIpeIeTICHUS
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab0u1a.
Pa3beranue ranaktuk. Teopus
bonsbioro B3psiBa. PenkroBoe
W3JIyYEHHUE.

MaciraOHas CTpyKTypa
Bcenennoit. MerarajgakTuka.
Hepemennsie mpo6ieMpl
aCTPOHOMUU

MOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aus CeBEepHOIro NOTyIapus

U SIPKUE 3BE3/IbI.

[IpoBenennie HAOIIOICHUI B TEIECKOI
Jlynsl, mmaner, Muteunoro I[lyrn.
VYyactue B JUCKYCCHH O HEPELIEHHbBIX
npobJieMax aCTpPOHOMUU

Hroro no pazgeny

7

Paznen 6. O000maroiee noBropenne

6.1

Oo6o0Omarortee
MIOBTOPEHHUE

4

O060011IeHNe U cucTeMaTH3alus
coAEp KaHUs pa3lieNioB Kypca
«Mexanuka», «MonekyisapHas
(bu3HMKa U TEPMOJUHAMUKAY,
«InexktpoauHamukay, «Konedanus
U BOJHBD, «OCHOBBI CHICIIUATLHOMN
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas puzukay, « JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb ¢husuku u actpoHOMUN

B DKOHOMHYECKOM,
TEXHOJIOTHUECKOM, COI[UATILHOM

Y OTUYECKOH c(hepax AessTeNbHOCTH
4eJI0BeKa, poJib U MECTO (DU3UKU

Y aCTPOHOMMH B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE

VYyactue B JUCKYCCHH O POJIH (PU3HKHU
1 aCTPOHOMUU B Pa3JIMUHbBIX chepax
JICSITEIbHOCTH YeJIOBEKA.
[ToaroroBka cooOIIEHHUI O MeCTe
(bU3UYECKON KapTHHBI MUpPA B PSTY
COBPEMEHHBIX TPEICTABICHUM

0 MPHUPO/IE.

Brlinonnenne yueOHbIX 3aaHui,
JIEMOHCTPUPYIOLTUX OCBOCHUE
OCHOBHBIX IMOHATHH, PHU3UICCKUX
BEJINYMH U 3aKOHOB Kypca (U3UKH
10—11 xmaccos
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OITMCaTEJIbHOM,
CUCTEMATU3HUPYIOLIEH,
OOBSICHUTEIILHOM

Y MPOTHOCTHUYECKON (PYHKITHIA
busnyeckoit Teopuu,

poJib (pU3UUECKOU Teopun

B (OpMHUPOBAHUU TIPEICTABICHUIMA
0 hU3HUECKOM KapTUHE MUPA, MECTO
bu3MYecKoi KapTUHBI MUpPa

B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

Hroro no pazgery 4
PesepBHOE Bpems

OBILEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBbI CPEJJHET'O OBLIET'O
OBPA30BAHUA U DJIEMEHTOB COAEP)KAHUSA 110 PUBUKE

B ¢enepanpHbIX M perMOHANBHBIX MPOIEIypax OIEHKM KadecTBa 0Opa3oBaHUS
UCIIONIB3YETCS MepedyeHb (KOAU(PHUKATOP) PACHpPEEICHHBIX MO KJaccaM MpPOBEPSIeMbIX
TpeOOBaHUI K pe3yJibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl
CpelHero o01ero oopa3oBaHus U AJIEMEHTOB COJEPKaHUs 10 (U3HUKE.

10 KJIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpamMMbl

Kox [IpoBepsiemMble IpeIMETHBIE PE3YJIbTATHI OCBOCHHSI OCHOBHOMN
IIPOBEPSIEMOTO 00pa30BaTebHOM IPOrpaMMBbl CPETHETO 0011IEro 00pa30BaHuUs
pesyJibraTta
10.1 JleMoHCTpUpOBaTh Ha TMpUMEpax pojib M  MECTO  (PU3UKHU

B ()OpPMHUPOBAHNN COBPEMEHHON HayYHON KapTHHBI MUpPa, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHI, B TPAKTUYECKOMN AEATEIBHOCTH
JIoaeH

10.2 Y4uThIBaTh TPAHUIIBI MPUMEHEHHS M3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepuaibHas TOYKa, MHEPLHAIbHAS CUCTEMA OTCYETa, abCOIHOTHO
TBEPOE TEJIO, UACATBHBIN ra3; MOAEIN CTPOCHUS Ia30B, KUIAKOCTEU
Y TBEPHABIX TEJI, TOUCUHBIM JJICKTPUUYECKUN 3aps — IPU PEIICHUU
bu3nueckux 3aaau

10.3 Pacnio3naBath (Qusnueckue sBieHHs (IPOLECCh) U OOBACHATH UX
Ha OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KHHETHUECKON TEOPUHU
CTpOEHUs  BEIIECTBA W JJICKTPOJMHAMUKH:  PaBHOMEPHOE
Y PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHUE, CBOOOIHOE TTa/ICHUE
TeJ, NBW)KCHHE IO OKPY>KHOCTH, HWHEPIMs, B3aUMOJICHCTBUE TEI,;
muddy3us, OpoyHOBCKOE ABMKCHHUE, CTPOCHHE KUIKOCTEH M TBEPIBIX
TEJl, HW3MEHEHHWEe oO0bemMa Tel TMpu HarpeBaHuM (OXJaXKICHUH),
TEIJIOBOE paBHOBECHE, WCMApEeHUe, KOHJCHCAIUsA, IUIABJICHUE,
KpUCTAJUTM3AIUs, KUIIEHWEe, BJIAXKHOCTh BO3AYyXa, IIOBBIIICHUC
TaBJICHUS Ta3a MPU €T0 HarPEeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHUS Ta3a B M3OMPOIECCcax; JICKTpU3aIus Ted,
B3aUMO/JICCTBUE 3aPsII0B
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10.4

OnucelBaTh MEXaHWYECKOE JBWKEHHME, MCHOJIb3Ys (U3nuecKue
BEJINYMHBI: KOOPAMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Teja, CWJIa, UMIYJIbC TeJla, KUHETHYECKAass DHEprusd,
NOTEHUUATIbHASI JHEPrusi, MeXaHuueckas paldoTa, MeXaHHdecKas
MOIIHOCTh, MpPH OMNHCAHUU TPABUIBHO TPAKTOBATH (UIUUYECKUI
CMBICI HCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EAUHMIIBI,
HaXOAUTh (POPMYIIBI, CBSI3bIBAIOINE JAHHYIO (PU3UUECKYIO BETUUHHY
C IpYI'MMH BEJIMYMHAMU

10.5

OnurceIBaTh N3yYEHHBIE TETUIOBBIE CBOKMCTBA TEJI M TEIUIOBBIC SBICHUS,
UCIIONIb3Yysl (PU3MYECKHE BEJIMYMHBI: JIaBICHUE Tra3a, TeMIeparypa,
CpEIHSAs] KUHETHUYECKasi SHEPTUsl XaOTUYECKOTO JBMXKEHUSI MOJIEKYII,
CpPEIHEKBaJpaTU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHS OJHeprus, pabora Trasza, KO3()(UUHUEHT TMOJE3HOTO
JNEUCTBUS TEIUIOBOIO JIBUraTessl; IMpPU ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKUI CMBICI HUCHOJb3YEMBIX BEJIUYUH, HX
00O3HAUYEHUs M EIUHMIBI, HAXOJUTh (HOPMYIbI, CBS3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEJIUYHMHY C APYTUMH BEIMYUHAM

10.6

OnuceiBaTh  HU3YyYEHHBIE  DBJIEKTPUYECKHME CBOMCTBA  BEIIECTBA
U DJIEKTPUYECKHE SBJICHUS (TPOLIECCHI), HCHOJBb3YS (PU3UUYECKUE
BEJIMYMHBI:  JJIEKTPUYECKUI  3apsij,  JJIEKTPUYECKOE  MOJE,
HalpsOKEHHOCTh  TOJIS,, TMOTEHUWal, Pa3HOCTh  MOTEHIMAJIOB;
NpU  OMNUCAHUM TMPABUIBLHO TPAKTOBaTh (DUBUYECKUM  CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX O0O03HAUEHUS W CIWHUIIBI, YKa3bIBaTh
(GbopMyIibl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMHU
BEJTMYMHAMU

10.7

aHANM3UPOBaTh (PU3MUECKUE TMPOLUECChl U SBJICHUS, HCIOJIb3Ys
(bu3nYecKue 3aKOHbI U TPUHIUIIBL: 3aKOH BCEMUPHOTO TsroteHus, I, 11
u Il 3axoHbl HprOTOHA, 3aKOH COXpaHEHUs MEXAHUYECKOM DHEPIUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHILINI CYTIEPIO3ULIANA CHUII, TPUHLINIL
PAaBHOIIPAaBUS MHEPLMUAIBHBIX CHUCTEM OTCUYETa; MOJEKYISAPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHUS BEIECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpPENHEN KHHETUYECKOW DSHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYII
¢ aOCOMIOTHOM TEeMIEPATy PO, IEPBbII 3aKOH TEPMOJIMHAMUKY; 3aKOH
COXpPaHEHMS DJIEKTPUUYECKOTO 3apsaa, 3akoH Kynona; mpu sTom
pasnuyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCcKoe
BBIp@XEHHUE U yCIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHAT, OCHOBHBIC TPHUHIIUIBI JICUCTBUS MAaIllUH, MPUOOPOB
U TEXHUYECKHUX YCTPOMCTB; pa3auyaTh YCJIOBUS HUX OE€30MacCHOTrO
HCIIOJIb30BaHUs B IIOBCEHEBHOM KU3HU

60



10.9

BBITIOTHITE 3KCIEPUMEHTHI TI0 MCCIICOBAHUIO (PH3NIECKUX SBICHUN
U TIPOIIECCOB C UCIOIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM;
npu  3ToM (QopMyaupoBaTh IpodiieMy (3ajladyy) U THUIIOTE3Y
y4e0HOT0 AIKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TMPEIJIOKEHHOTO
000pyTOBaHUs, IPOBOIUTH OIBIT U (POPMYJIUPOBATH BHIBOIBI

10.10

OCYI].[GCTBJ'DITB NpsAMBIC W KOCBCHHBIC H3MCPCHHA (I)I/ISI/I‘IGCKI/IX
BCJIMYUH, IIPH 3TOM BI)I6I/IpaTI> ONTHMAJIBHEIA CIIOCO0 HU3MCPCHUA
" NUCII0JIB30BAaTh U3BCCTHBIC MCTOAbI OLICHKHN HOI‘pGIHHOCTGﬁ I/IBMepeHI/Iﬁ

10.11

HccnenoBarh 3aBUCUMOCTH  MEXIYy (U3WYECKUMU BEJIMYMHAMU
C HCMOJIb30BAHUEM MPSAMBIX U3MEPEHUI; MPU 3TOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCHUPOBATh PE3yJIbTaThl IMOJIYYEHHOW 3aBUCUMOCTHU
($bU3MYECKUX BEJIMYMH B BUJE TAONUI] U rpaduKoB, JeiaTh BHIBOJBI
0 pe3yJibTaTaM UCCIICIOBAHUS

10.12

CobOmonaTh mnpaBuiaa 0Oe30MacHOro TpyJda MpU  IPOBEACHUU
UCCIENOBAHU B paMKax Y4YeOHOro OJKCIIEpUMEHTa, Y4eOHO-
MCCIIE0BATEIbCKON U MPOEKTHOU JEATEIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTEBLHBIX YCTPOUCTB U 1a00paTOpHOro 000pYA0BAHMS

10.13

Pemate pacueTHble 3aJ]a4M C SIBHO 33JJaHHON (PU3MYECKOW MOJEIIBIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHbI U NPUHLUIIBI, HA OCHOBE aHAIMU3a
yCIOBUSL 3aJaud  BBIOMpaTh (PU3MUECKYIO MOJENb, BBIICIATH
bu3zndeckue BEIMUMHBI U (HOPMYJIbI, HEOOXOIUMBIE JIJISl €€ PEIICHMUS,
IPOBOAUTD PACUETHI U OLICHUBATh PEAIbHOCTh MOJyUEHHOTO 3HAUEHUS
(bU3NYIECKON BEITUIHHBI

10.14

Pematp  kadyecTBEHHbIE  3aJayd:  BBICTPAUBATH  JIOTUYECKHU
HENPOTUBOPEUYMBYIO LIENIOYKY PACCYKICHUM C ONIOPOX HA U3YyUYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUS

10.15

Hcnonb3oBaTh TMpU pEIICHHMH Y4YEOHBIX 3aJad  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJOTMU [JIsl TOUCKA, CTPYKTYPUPOBAHMS,
UMHTEPHPETAlUd U TPEACTaBICHUS YYEOHOW M Hay4YHO-TOMYJIPHON
uH(pOpMaIUK, TOJYYeHHON M3 Pa3IMUHbIX UCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJYyYaeMyI0 HHPOpPMALIKIO

10.16

[TpuBoaUTH TpUMeEpHI BKJIaJa POCCHUICKUX U 3apyOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

Hcronb30BaTh TEOPETHUECKUE 3HAHHS TO (PU3MKE B TIOBCEIHEBHOM
YKU3HH 1)1 o0ecrieueHust 0€30MacHOCTH MPY OOpaIeHUH C TpUdbopamMu
U TEXHUYECKUMHU yCTPONCTBAMHU, [JII COXPAHEHUS 3JI0POBbS
U COOJIONIEHUST HOPM SKOJIOTUYECKOTO TMOBEJEHUS B OKPYKAIOIICH

cpene
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10.18

PaGoTtath B rpyIine ¢ BBIIOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBAaTh  pabOTy  TpPyNIbl, pPALUOHAIBHO  PacHpeneisaTh
O0s3aHHOCTH M TIUIAHUPOBATh JEATEIBHOCTh B HECTaHAAPTHBIX
CUTyalusAX, aJ€KBAaTHO OIICHMBAaTh BKJIaJ KaXIOTO W3 YYAaCTHUKOB
TPYIIIbI B pEIIEHUE PacCMaTPUBAEMOM MPOOIIEMBI

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

Kox
paznena

Kox
MIPOBEPSIEMOTO
3JIEMEHTA

[IpoBepsieMble 37IEMEHTHI COAEPKAHUSA

OU3NKA U METO/Jbl HAYYHOTI'O ITO3HAHMA

1.1

du3nka — Hayka o npupozae. Hayunsie MeTOABI MO3HAHUS
OKpykaromero mupa. Posib dKCcnepuMeHTa W Teopuu
B IIPOLIECCE MMO3HAHMS MPUPOIbI. DKCIIEPUMEHT B (PU3UKE

1.2

MonenvupoBanue (QU3NYECKUX SBICHUNW M IPOIIECCOB.
Hayunbie rumnore3pl. ®Pusnyeckue 3aKOHBI U TEOPHUMU.
['panunibl  OpPUMEHUMOCTH  (PU3UYECKUX  3aKOHOB.
[Mpunun  cootBercTBUs. Ponmb u  Mecto  (u3MKu
B (hopMUPOBAHUHM COBPEMEHHOW HayYHOU KapTUHBI MUPA,
B IPAKTUYECKOU JIEATEITBHOCTH JIHOIEU

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

MexaHudeckoe JIBUYKEHHE. OTHOCHUTENBHOCTD
MEXAHUYECKOTO JIBUOKCHUSL. Cucrema OTCYETA.
Tpaekropus

2.1.2

[lepemenienue, CKOPOCTb (cpenusis CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE MaTepUaIbHOU
TOYKH, HMX TMPOEKIMH Ha OCH CHUCTEMbl KOOpAMHAT.
CroxeHune nepeMeleHuil U CI0KEHHE CKOPOCTEN

2.13

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSMOJIMHEMHOE
nBUKeHHe. I'pa@uku 3aBUCMMOCTH KOOPIMHAT, CKOPOCTH,
YCKOPEHHUsI, MyTH U NEPEMEILECHUS] MAaTEPUATIbHOW TOUYKH
OT BPEMEHH

2.14

CBoboHOE maieHne. Y CKOpeHUE CBOOOIHOTO TaACHUS

2.1.5

KpuBonuneniHoe paBwxeHue. PaBHOMEpHOE JBHKEHHUE
MAaTEpUAIIBHOM TOYKM IO  OKPYXXHOCTH.  YIJIOBas
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CKOpOCTb, JIMHEHHas ckopocTb. llepuoxg wu wacToTa.
LleHTpOoCTpEeMUTETHHOE YCKOPEHHE

2.1.6

TexHudueckue  yCTpOMCTBA:  CHUAOMETP,  JABUKEHUE
CHaps0B, LICITHbIE U PEMEHHBIE IIEpeNaun

2.1.7

[IpakTyeckue  paboTel. M3mMepeHne  MTrHOBEHHOM
ckopoctu. MccnemoBanue COOTHOIIECHHST MEXKTY ITyTSAMH,
MPOMJACHHBIMU TEJIOM 32 IIOCJIEAOBATEIbHBIE PAaBHBIC
MMPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
C HAYaJlbHOM CKOpPOCTBhIO, pPaBHOW Hym0. HM3yueHue
JIBW)KCHUSI IIapuKa B BA3KOW JKHAKOCTH. M3ydeHue
JBYDKCHUS TeJa, OpOIIEHHOTO TOPU30HTAIBLHO

2.2

JNHAMUKA

221

[Ipuanun otHOCcUTenbHOCTH ['anmmiies. IlepBbiil 3ak0oH
Hprorona. lHepumanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. I IpuHuun cynepno3unnu cum

223

Bropoit 3akoH HproToHa 11 MartepuambHOW TOYKH
B uHepuuanbHoil cucreme orcuera (MCO). Tperuii 3akoH
HproTOHA 151 MaTEpUAIIBHBIX TOYEK

224

3akoH BceMupHOro tiarorenus. Cuna tsokectu. [lepBas
KOCMHUYECKasi CKOpOCTh. Bec tena

225

Cuua ynpyroctu. 3akoH ['yka

2.2.6

Cuina tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbKEHHS
u cuna tpeHus nokos. Koadpdumument tpenus. Cuina
COIIPOTHBJICHUS TP JBUKEHUH TEJIA B )KUJKOCTH WM Ta3e

2.2.7

bHOC U BpallaTCJIbHOC IBHUXKCHHUC a0COIIOTHO

228

MoMeHT cuiibl OTHOCUTENIBHO Oocu BpamieHus. [liedo
cuiibl. Y cnoBus paBHOBecus TBepioro tena B MCO

229

TexHuueckue yCTpPOWCTBA: IOAUIMITHUKM, JIBUKCHUE
VCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckue paboTbl. M3ydenuwe nBHKEHHS Opycka
I10 HAKJIOHHOM TUIOCKOCTH MOJT IEVCTBUEM HECKOJIBKUX CHIL.
HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAFOILIMX
B nedhopMUpyeMOil TpYyXKHUHE U PE3UHOBOM 0Opaslie,
OT Benu4uHbI X Aedopmanuu. VccnenoBanue ycioBHiA
PaBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILICHUS

63



2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

2.3.1 NMnynbc MaTepruanbHONU TOUYKH, CUCTEMBI MATEPUAIIBHBIX
To4yeK. IMIyJIbC CHIIBI 1 N3MEHEHHE UMITYJIbCA TENa

2.3.2 3akoH coxpaHeHuss umiyibca B HMCO. PeakrtuBHOE
JIBUJKCHHE

233 PaGoTa cuibl

234 MOIIHOCTE CHIBI

2.3.5 Kunernueckas sHeprus MaTepuagbHOM TOYKM. Teopema
0 KHHETHUYECKON IHEPTUH

2.3.6 [lorenumanbHas oHeprusa. [loTeHnmanpHas 3HEpPrus
ynpyro nedopmupoBaHHOM mpyxkuHbL. [loTeHnnampHas
HHEPrus Teja BOJIM3U MOBEPXHOCTH 3eMITU

2.3.7 [loTeHUMabHBlE W HENOTEHIMAIbHBIE CUIbL. CBA3b
paboThl  HEMOTEHIMAIbHBIX CHUJI C  HU3MEHEHUEM
MEXAHUYECKON SHEPTUU CUCTEMBI TEJ. 3AKOH COXPaHEHHUS
MEXaHUYECKOI YHEPTUH

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHnueckue yCTpoOWCTBA: IBUKEHHUE PAKET, BOJIOMET,
KOIIEep, MPY>KUHHBII MTUCTOJIET

2.3.10 [Ipaktrueckue paboTel. M3ydeHue CBSI3U CKOPOCTEH Tel

npu Heyrnpyrom ynape. MccrnemoBanue CBs3M pabOThHI
CHUJIbI C U3MEHEHUEM MEXaHUYECKOW YHEPTUU Tella

MOJIEKVJIAAPHAA ®U3NKA U TEPMOJANHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI TEOPUM

3.1.1 OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJIIPHO-KUHETHYECKOU
teopuu. bpoyHoBckoe aBmxkenue. Juddysus. Xapaxrep
JIBH>KCHUS M B3aUMO/ICHCTBUS YACTHUIL BEIIECTBA

3.1.2 Mopgenu CTpoeHHUsI Ta30B, XKUJIKOCTEU W TBEPABIX Tel
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIEIICH

3.13 Macca monekyn. KonmyectBo BemiectBa. IloctosiHHas
ABorazpo

3.14 TemnoBoe paBHOBecue. Temneparypa U €€ U3MEpPEHHUE.
[ITkama remneparyp Llenscus

3.1.5 Mogaens wuaeanbHoro Traza. (OCHOBHOE YpaBHEHHUE

MOHeKYHHpHO—KHHeTquCKOﬁ TCOpPUHN UACAJIBHOI'O Ira3a
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3.1.6

AOcontoTHasi ~ TeMmIepaTrypa Kak Mepa  cpeaHeH
KMHETUYECKOW JHEPrUM TEIJIOBOTO JIBMKEHUS YACTHIL
raza. [lIkana remneparyp KenbBruHa

3.1.7

VYpasuenue Knaneiipona — Menneneena. 3akoH /lansToHa

3.1.8

l'azoBpie 3akoHbl. M3o0mporeccsl B HJICAUIBHOM Trase
C TIOCTOSHHBIM KOJIMYECTBOM BEIECTBA: H30TEpMa,
n30x0pa, n3o0oapa

3.1.9

TexHuueckue ycTporucTBa: TEPMOMETP, OAPOMETP

3.1.10

[TpakTiueckue paboTel. M3mepenue macchl BO3IyXa
B KjaccHoM KomHaTre. HMcciaemoBaHue 3aBHUCHUMOCTH
MEX1y IMapaMeTpamMu COCTOSHUS Pa3pEeKEHHOrO raza

3.2

OCHOBbBI TEPMOJNHAMMUWKHA

3.2.1

Tepmoaunamuueckass cucrteMa. BHyTpeHHssT SHeprus
TEPMOJIMHAMHYECKOM  CHUCTEMbl M  CIOCOOBI €€
U3MEHEHUSA

322

KonuuecTBo Temnotel U pabota. BHyTpeHHssT 3HEprus
OJIHOATOMHOTO HJIEAJIBHOTO ra3a

3.23

Buael temonepenayu: TEMJIONPOBOIHOCTh, KOHBEKIIHS,
W3JIy4YCHHUE. TemroeMKOCTh Tea. VnensHasa
TEIIOEMKOCTh BemlecTBa. PacueT KoJM4ecTBa TEIJIOTHI
MpY Teruionepeaaye

324

[lepBbIii 3aKOH TEpMOAMHAMUKH. lIpuMeHeHne nepBoro
3aKOHa TEPMOJMHAMMKHU K M3ompoueccaM. ['papuyeckas
MHTEpHpeTanus padoThl ra3a

3.25

TemnoBsie MamuHbl. [[pUHUOKMNBI IEUCTBUS TEIUIOBBIX
maruH. [IpeoOpazoBanus SHEPTUY B TEIIJIOBBIX MAIlIHAX.
Koaddunment mnonesnoro neiictBus (mamee — KIIJ)
terutoBor MamnHbl. [{ukn Kapuo u ero KII/

3.2.6

Bropoii 3akon  TepmomumHamuku. HeobpaTumMocTh
IIPOLIECCOB B IIpupoje. TemnoBble  IBUIaTEINH.
DKoJiIoruyeckue mpoodIeMbl TEIIOAHEPTETUKH

3.2.7

TexHruueckue yCTPOMCTBA: JBUIaTellb BHYTPEHHETO
CropaHus, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED

3.2.8

IIpakTnyeckue paboThI. N3mepenne YACIBHON
TEILUIOEMKOCTHU
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33 ATPETATHBIE COCTOSAHUA BEILIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpazoBanme u  KoHAeHcamus.  Mcmapenue
W KUIEHWE. YJelbHas TeIuioTa Mapoo0pa3oBaHUs.
3aBUCUMOCTh TEMIIEPATYpPbl KUTICHUSI OT JJABJICHHUS

332 AOCONIOTHAasE YW OTHOCUTENbHAS BIAXKHOCTb BO3IyXa.
Haceliennsiii nap

333 Teepnoe Teno. Kpucrammumueckue u amopdHbBIEe Tea.
AHM30TPONUS CBOMCTB KpUCTAILIOB. JKUAKHUE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepUaIbI

3.34 [ImaBeHre W KpUCTAUIM3alMs. Y JACNbHAsA TEIJIOTa
rwiaBiaeHus. CyonuManus

3.3.5 YpaBHEHHUE TETUIOBOrO OanaHca

3.3.6 TexHUYecKue yCTPOMCTBA: TUTPOMETP M IICUXPOMETP,
KUIOPDUMETP, TEXHOJIOTUM TOJIYYEHHUSI COBPEMEHHBIX
MaTepuajioB, B TOM  YHCIE€  HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUU

3.3.7 [Ipaktruueckue padoThl. I3MepeHne BIaxKHOCTH BO3/1yXa

4 OJIEKTPOAMTHAMUKA
4.1 OJIEKTPOCTATUKA

4.1.1 DnekTpu3alus Tell. JJIeKTpUuueckui 3apsan. J(Ba Buma
ANEKTPUUYECKUX 3aPSI0B

4.1.2 [IpoBOAHUKH, TUDIIEKTPUKH U OJTYIPOBOJHUKH

4.1.3 3aKOH COXPaHEHUS JEKTPUUYECKOTO 3apsiia

4.14 B3aumoneiictBue 3apsaaoB. 3akoH Kynona

4.1.5 nyeckoe mnoJie. HanmpsykeHHOCTh 3IEKTPUYECKOTO

uuuu. JIMHUM Hanps>KEHHOCTH

4.1.6 PabGora cun snektpocrarndeckoro mojiga. [loreHumarn.
PaznocTh moTeHIINAIOB

4.1.7 [IpoBOOHUKM W JOUPJIEKTPUKA B ITOCTOSSHHOM
AIEKTPUYECKOM ToJIe. [nanexTpuieckas NpOHUIIAEMOCTh

4.1.8 OnektpoemMkocTb.  KoHugencaTop.  DIEKTPOEMKOCTb

IUIOCKOTO  KOHJIEHCATOpa. DHEpPrus  3apspKEHHOTO
KOHJICHCATOPA
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4.1.9

TexHuueckne ycTpoMCTBa: 3JEKTPOCKOM, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIIuTa, 3a3eMIICHHE
AIEKTPONPUOOPOB, KOHJIEHCATOpP, KCEPOKC, CTPYUHBIN
MPUHTEP

4.1.10 [IpakTnueckue paboTel. W3MmepeHue 3IeKTPOEeMKOCTH

KOHJICHCATOpa
4.2 ITOCTOAHHBIN DJIEKTPUYECKHNU TOK.
TOKHU B PA3JIMYHBIX CPEJJAX

4.2.1 YcnoBus cymecTBOBaHUs MMOCTOSHHOTO 3JIEKTPUYECKOTO
Toka. Mctounnku Toka. Cuna Toka. [IocTOSIHHBIN TOK

422 Hanpspxkenue. 3akon Oma i1 y4acTKa Henu

4223 DJNEKTPUUECKOE COMPOTUBRIIEHHE. Y IETIbHOE COITPOTUBIIEHUE
BELIECTBA

424 ITocnenoBarensHOE, [apaJlyIeIbHOE, CMEIIIaHHOE
COEIMHEHNE MTPOBOJHUKOB

4.2.5 Pabota snexTpuueckoro Toka. 3akoH [[xoymns — Jlenma

4.2.6 MOIIHOCTB AMEKTPUUECKOTO TOKA

4.2.7 anekTpoaBrKymas cuia (ganee — 9J[C) u BHyTpeHHee
COIIPOTHUBJICHUE UCTOYHMKA TOKa. 3akoH OMa 7151 TTOJTHOM
(3aMKHYTOM) AIEKTPUYECKOU LEIH. Kopotkoe
3aMbIKaHUE

4.2.8 DONEeKTpOHHAas  MPOBOAMMOCTb  TBEPIbIX  METAJIOB.
3aBUCHMOCTb COITPOTUBIICHHSI METAJIOB OT TEMIIEPATYPBL.
CBepXIpoBOIUMOCTh

4.2.9 DIEeKTpUYECKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX
MTy4YKOB

4.2.10 [TomynmpoBoguuku.  CoOcTBeHHass W TMpUMeECHas
MPOBOAUMOCTh  MOJYHNpOBOJHHMKOB. (CBoiicTBa  p-n
nepexoa. [lomynpoBoIHUKOBEIE TPUOOPHI

4.2.11 DNEKTPUYECKHI TOK B ANEKTPOJIUTAX.
DNEKTPOIUTHYECKAs! JUCCOIUALINS. DIEKTPOIU3

4.2.12 OlekTpuuecknuii TOok B ra3ax. (CaMoCTOATENbHBIN

M HECAMOCTOATENBHBIM paspsid. Pasnuunbpie THIIBI
CaMOCTOSITENBHOTO pa3psiaa. Monnus. [lnazma
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4.2.13

TexHuUuecKkue yCTPOMCTBA: aMIepMeTp, BOJBTMETD,
peocTar, HMCTOYHUKH TOKA, 3JIEKTPOHArpeBaTEIbHbIC
MpUOOPHI, ANEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
CONMPOTHUBJICHUS, = BAKyYMHBIH  JIHOJA, TEPMHUCTOPHI
u  (OTOPE3UCTOPHI,  MOJYIPOBOJHUKOBBIA  JTUOI,
rajibBaHuKa

4.2.14

[IpakTnueckne  pabotbl.  M3yueHume  cMemIaHHOTO
COETUHEHMSI PE3UCTOPOB.

N3mepenne D/IC McTOUYHHMKA TOKA U €r0 BHYTPEHHETO
conpoTuBiieHus. Habmoaenue anexrponnsa
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11 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMbie TpeIMETHBIC PE3YIbTAThl OCBOCHHSI OCHOBHOM
00pa30BaTeILHOM MPOTPAMMBI CPETHETO 00IIET0 00pa30BaHUS

11.1

JleMoHCTpUpOBaT, Ha TMpUMEpax poJib HW  MECTO  (PU3UKHU
B ()OpPMUPOBAHUY COBPEMEHHON Hay4HOUN KapTHHBI MUpPa, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHM, B TPAKTUYECKOMN AEATEIIBHOCTH
JIFOJICH, 1IEJIOCTHOCTD U €IMHCTBO (PU3UUECKON KapTUHBI MUPa

11.2

VY4uTHIBaTh T'PAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIETICH:
TOYEYHBIN JIEKTPUUECKHUN 3apsill, AIepHAsd MOJIEIb aTOMA, HyKJIOHHAs
MO/IeJIb AaTOMHOTO Siipa MU pelieHu (PU3NYECcKuX 3aaa4

11.3

Pacno3naBath (Qusnueckue sBIeHUS (IIPOLECChI) U OOBACHATH HX
Ha OCHOBE 3aKOHOB OJJIEKTPOJMHAMUKHM M KBAaHTOBOW (PU3MKH:
AIIEKTpPUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE€  JIEWCTBHMSI ~ TOKAa,  B3aWUMOJCHCTBHE  MArHUTOB,
AIIEKTPOMArHUTHAs  WHIYKUWS, JIEWCTBHE  MArHUTHOIO  IOJS
Ha MPOBOJHUK C TOKOM M JBWXKYUIMICS 3apsll, JIEKTPOMATHUTHBIE
Koie0aHUs M BOJHBI, MPSMOJIMHEHHOE pAaclIpoCTpaHEHHE CBETa,
OTpa’KEHHE, IIPENIOMIICHHE, UHTEpPEPEHLIHS, T pakus
Y MOJISIpU3aliks CBETa, AUCHEepCHs CBeTa, (POTOEKTpuUYecKuid 3pHexT
(boToaddexT), cBeTOBOE MaBICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aTroMa BOJOPOJA, €CTECTBEHHass M  HUCKYCCTBEHHAs
pPaJM0aKTUBHOCTh

11.4

OnuceiBaTh HM3yYEHHBIE CBOMCTBA BelIeCTBa (AJIEKTPUUECKHE,
MarHUTHBIE, ONTUYECKUE, FIEKTPUUECKYIO TPOBOJIMMOCTD PA3IUYHBIX
Cpeld) U DIEKTPOMAarHUTHbIC ABJEHUS (MIPOILIECCHI), HCMOIb3YS
bu3nueckue BEIWYMHBL: JJIEKTPUYECKHM  3apsii, cuila  TOKa,
ANEKTPUUECKOE  HANpsDKEHHE, AJIEKTPUYECKOE  COMPOTUBIICHUE,
pa3zHocTh noteHnuanoB, JJIC, pabora Toka, MHIYKIIUS MAarHAUTHOTO
nosist, cuia Awmmnepa, cuia JlopeHlla, MHIYKTUBHOCTb KaTyILKH,
DHEPrus SJEKTPUYECKOrO0 M MArHUTHOTO MOJEH, MEepPHOoJ U 4YacToTa
Kosie0aHul B KoJiebaTeIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B IpoLiecce
FapMOHUYECKUX  DBJEKTPOMArHUTHBIX  KoJeOaHuii,  (okycHoe
paccTOSTHUE W ONTHYECKas CUjia JMH3bI; IPU OMHCAHUM MPABHIIBHO
TPakTOBaTh (DU3UYECKUN CMBICI HCHOJIB3YEMbIX BEIWYUH, UX
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00O3HAUYEeHHUS] M €IUHHUII; YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIHE
JTAHHYI0 (PU3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMHU

11.5

OnuceIBaTh N3YUYCHHBIC KBAHTOBBIC ABJICHUSA U IIPOLICCCHI, HCIIOJIB3Y
(1)I/ISI/II-ICCKI/IG BCIIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBLIX BOJIH, OJIMHA
BOJIHBI M YaCTOTa CBCTA, OSHCPIrusds W HUMITYJIBC CI)OTOHa, nepuon
nojypaciiazaa, OSHCpPruss CBsA3M ATOMHBIX SACP, IIPpU  OIMCAHHUU
IIPAaBUJIBHO TPAKTOBATb (1)HBI/I"IGCKI/II‘/’I CMBICJII UCITOJIB3YCMBIX BCJIIMYNH,
nX 0003HAUYCHUS U CAWHUIIbI, YKa3bIBaTb CI)OpMyJ'IBI, CBA3BIBAIOIINC
JaHHYIO q)HSquCKYIO BCIIMYUHY C APYTUMH BCIIMUHMHAMMU, BBIYUCIISTH
3HA4YCHHC (I)I/ISI/ILIQCKOI\/’I BCJINYNHBI

11.6

AHanu3upoBaTh (PU3NYECKHE TPOLECCHl W SIBICHHS, HUCIHOJb3YS
bu3nYecKkue 3aKOHBI W MPUHOUIBL: 3ak0oH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO M TapalIeIbHOTO COEJUHEHHUs IMPOBOJIHUKOB,
3akoH J[xoyis — JIeHua, 3aK0H 3JIEKTPOMarHuTHOW MHIYKIUH, 3aKOH
MPSMOJIMHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI MIPEJIOMIICHUS CBeTa, ypaBHEHUE OliHIITeHa
st pororddexra, 3aKOH COXpAaHEHUS] PHEPTUM, 3aKOH COXPaHCHMS
UMITYJIbCA, 3aKOH COXpaHEHHWS DJIEKTPUYECKOTO 3apsja, 3aKoH
COXpaHEHUsI MacCoOBOrO  4Yucila, TMocTyinatel bopa, 3akoH
pPaAMOAaKTUBHOTO pacmaja; TpH JTOM pas3inyaTh CJIOBECHYIO
(bOpMYITHMPOBKY 3aKOHA, €T0 MaTEMATHYECKOE BBIPAKCHHUE U yCIOBUS
(rpaHuIBl, 06J1ACTH) MPUMEHHUMOCTH

11.7

OnpenensTh HampaBiICHUE BEKTOpPAa WHIYKIIMM MAarHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMmepa u cuiibl JlopeHiia

11.8

Crpoutrh ¥ ONHUCHIBATH HU300pa)XEHHE, CO37]aBAEMOE  IJIOCKUM
3€pPKAJIOM, TOHKOW JIMH30H1

11.9

BBINONTHATE 3KCHEPUMEHTHI IO UCCIIEIOBAHUIO (PU3NYECKUX SBICHUIM
U TIPOIIECCOB C MCMOJIB30BAHUEM NPSIMBIX M KOCBEHHBIX U3MEPECHHIA;
npu 3ToM (GopMyJIUpoBaTh NpodiieMy (3aAady) U TUIOTE3Y Y4EeOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY U3  MPEIJIOKEHHOTO
000py1I0BaHUsl, MPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOIBI

11.10

OcymiecTBASATh TMPSMBbIE U KOCBEHHBIE HW3MEpEeHUs (HU3NYECKUX
BEIIMYMH; TPU STOM BBIOMPATh ONTHUMAJIBHBIM CIOCOO H3MEpPECHUS
M UCHOJIb30BATh M3BECTHBIE METOAbl OLIEHKM IOTPEMIHOCTEU
M3MEpPEHUN

11.11

HccnenoBath 3aBUCUMOCTH (DU3UUECKUX BEJIUYUH C UCIIOIh30BAaHUEM
NpSMBIX HU3MEPEHHM; TPU OTOM KOHCTPYMPOBATh YCTaHOBKY,
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(bUKCUpOBaTh PE3YNbTATHl MOJYYEHHOW 3aBUCUMOCTH (HU3HUYECKUX
BEJIMYMH B BUE TaOIUIl U TpaUKOB, eJaTh BEIBOBI IO PE3yJibTaTam
UCCIIeTIOBaHUS

11.12

CobmomaTh mpaBuia 0Oe30macHOro Tpylda TMpU  IPOBEICHUH
UCCIIEIOBAaHUM B pamMKax yd4eOHOro »JKCIEpUMEHTa, Yy4eOHo-
UCCIIEIOBATENLCKOM M MIPOEKTHON NESATENBHOCTH C HMCIOJIB30BaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OPATOPHOTO 000PYAOBAHUS

11.13

Pemmars pacdeTHbie 3a/1a4dl ¢ ABHO 3aJaHHON (PU3MUYECKON MOJEINbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TPUHIMUIBI, HA OCHOBE aHAIM3a
yCIOBUSL 3aJaud  BBIOMPATh (PU3MUECKYIO MOJEINb, BBIAEIATH
(bu3nueckue BeNMYMHbBI U (HOPMYJIbl, HEOOXOIUMBIE JJISl €€ PEIICHMUS,
IIPOBOJUTH PACUETHI U OLICHUBATh PEAJIBHOCTD ITOJYYEHHOTO 3HAYECHUS
(bu3nYeCcKOi BETUUUHBI

11.14

Pemats Ka4CCTBCHHBIC 3aJa4yu: BLICTpaHUBaTh JOTNYCCKN
HCIIPOTHBOPCUYUBYIO ILICIIOYKY paCCY}KI[CHI/Iﬁ C OHOPOﬁ Ha N3YUCHHBIC
3dKOHBI, 3dKOHOMCPHOCTH U (bHSI/ILIGCKI/Ie SABJICHHU

11.15

Hcnonb3oBaTh MpU  peHIeHUH Yy4eOHBIX 3a7ad  COBPEMEHHBIE
MH(QOpPMAIIMOHHBIE TEXHOJOTHUU JUIsl TOUCKA, CTPYKTYpUpPOBaHMS,
WHTEPHIpPETAllUd U TPEACTaBICHUS Y4ECOHOW M HAYYHO-TIOMYJISIPHON
uH(dOpMaIUK, TOJYYSHHON W3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HHPOPMaLKIO

11.16

OOBSICHATH TPUHIMIBI JSHCTBUS MAIlWH, TPUOOPOB U TEXHUUYCCKHUX
YCTPOMCTB; pa3nyarh YCIOBHUS HMX OE30MMacHOr0 MCIOIb30BaHUS
B MTOBCEIHEBHOM KU3HU

11.17

[TpuBoaUTH MpUMEPHI BKJIAAa POCCUMCKUX U 3apYOEHKHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B O0BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO
MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

11.18

Hcronp30BaTh TEOPETHUECKUE 3HAHHUS O (M3WKE B TOBCEIHCBHOM
YKU3HH 1)1 o0ecrieueHus: 0€30MacHOCTH MPHU 00paIleHuu ¢ mpudopamMu
U TEXHUYECKUMH yCTPONUCTBAMH, JJII COXPAHCHHUS 3JI0POBBS
U COOJNIONIEHUS HOPM SKOJIOTMYECKOTO TOBEJCHUS B OKPYKAIOIICH
cpene

11.19

PaboTath B rpymnme ¢ BBIMOJHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh  pabOTy  TPYNIBI, palMOHAIBHO  PaCHpenemisiTh
O0S3aHHOCTH W TUIAHUPOBATh JCSATEIHHOCTh B HECTaHIAPTHBIX
CUTyalMsiX, aJ€KBATHO OIIEHMBATh BKJIaJ KaXXJAOTO W3 YYaCTHUKOB
TPYIIIIBI B PEIIEHNE pacCMaTPUBAEMOUN MPOOIeMbl
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IIpoBepsiembie Y1eMEHTHI COEPIKAHUS

Kox Kox [IpoBepsieMbIe 2IIEMEHTHI COACPIKaHUS
paszena | MpOBEPSIEMOTO
DJIEMEHTA
4 DJIEKTPOIMHAMUKA
4.3 MATHUTHOE I1OJIE. D JIEKTPOMATHUTHA S UHA YKL

4.3.1 [ToctostHHBIE MarHuTHL. B3anMonencTBUE MOCTOSTHHBIX
MarHuToOB

4.3.2 MarautHoe moJsie. BekTOp MarHMTHOW HWHIYKIIUU.
[IpuHumn cynepno3uuuu. JIMHUM MarHUTHOW WHIYKIIHH.
KaptrHa 1MHMI MArHUTHOW MHIYKIIMH HOJISL TOCTOSTHHBIX
MarHuTOB

433 MarnuTtHOE o€ NpoBOJHHUKA ¢ TOKOM. KapTnHa nrHwMi
MoJsl JJIMHHOTO MPSIMOTO TPOBOJHHMKA M 3aMKHYTOIO
KOJIBIICBOTO TPOBOJIHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmoaencTeue NpoBOTHUKOB C TOKOM

434 Cuna Amnepa, ee MOIYJIb U HAIIPABJICHUE

43.5 Cuina JlopeHua, ee MOIy/ib W HampaBieHUE. JIBUKEHHE
3apsHKEHHOM 4YacTUIlbl B OTHOPOAHOM MArHUTHOM IIOJIE.
Pabota cunsl Jlopenna

4.3.6 SIBrIeHME PNEKTPOMArHUTHON MHAYKIIUU

4.3.7 [ToTok BeKTOpa MAarHUTHOW UHIYKIIUU

4.3.8 OJC nHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOW WHIYKIIMU
®dapanes

4.3.9 BuxpeBoe anekrpuueckoe tnone. IJIC  umHAYKIUU
B MIPOBOTHUKE, JBIKYIIIEMCSI MOCTYMNaTEILHO
B OJTHOPOJTHOM MarHUTHOM I10JIe

4.3.10 ITpasuno Jlenia

4.3.11 NHnykTuBHOCTB.  SIBIIEHME  CaMOMHIYKLIWH. SJ1C
CaMOMHAYKIIUU

4.3.12 DHeprusi MAarHUTHOT'O MOJISL KATYIIKU C TOKOM

4.3.13 DNEeKTPOMarHuTHOE TOJie

4.3.14 TexHuyeckre yCTpOWCTBA: IOCTOSIHHBIE  MAarHWTHI,

QJICKTPOMArHuThl, QJICKTPOABUTATCIIb, YCKOPHUTCINU
SJICMCHTAPHBIX YaCTUI, THAYKIIMOHHAA 11CYb
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4.3.15

[IpakTueckue paboThl. M3yuyeHne MarHUTHOTO TIOJIS
KaTyIIKH ¢ TOKOM. MccnenoBanue 1eMcTBUS TOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM. lcciemoBaHue SIBICHHS
3JIEKTPOMArHUTHON MHIYKIUU

KOJIEBAHM A N BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHWA

5.1.1

Konebarenbnas cucrema. CBOOOgHBIE — KOJICOAHUS.
['apmonnueckue  konebanms.  Ilepmonm, — yactora,
aMIIuTyaa u ¢asza Kkoiaebanui

5.1.2

[Ipy>XKMHHBIN MaATHUK. MaTeMaTHIECKUI MasiTHUK

5.13

YpaBHeHUe rapMOHHYECKHUX KOJICOaHHUH.
Kunemaruueckoe 51 IUHAMHUYECKOE OITHCaHHE
KO0JIE0ATEIILHOTO ABYKCHUS

5.14

[IpeBpaiieHue 3HEPrUK MPU FAPMOHUUECKUX KOICOAHUSX.
CBsi3p  aMIUIUTYbI KOJIEOAHUM MCXOJHOW BEIUYUHBI
C aMIUTUTyAaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPECHUS

5.1.5

KonebarenbHbiii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
Kose0aHus B UJCATBHOM K0J1e0aTEeIbHOM
KOHTYpE. AHanorus MEXIY MEXaHUYEeCKUMU
U DJEKTPOMAarHUTHBIMU  KosebaHusimu.  Popmyia
Tomcona

5.1.6

3aKOH COXpaHEHUs SHEPTUH B UJI€aTTbHOM K0J1e0aTeTbHOM
KOHTYpE

5.1.7

Boinyx/eHHble MexaHuuyeckue Kojebanus. PesonaHc.
Pe3onancHas kpuBas. BeIHYX/IC€HHBIE 2JIEKTPOMAarHUTHbBIC
Kosie0aHusl.

5.1.8

[TepemenHslil Tok. CHHYCOUIaTbHBINA IEPEMEHHBIN TOK.

5.1.9

MOIJ_IHOCTB IEPEMECHHOT'O TOKa. AMHJII/ITYJIHOG
u I[CflCTB}GOIHGC 3HA4YCHUC CHUJIbI TOKA W HAIIPAKCHUA

5.1.10

Tpanchopmarop. [IpousBoxacTso, repenaya
1 OTpeOJIEHUE IEKTPUUECKON SHEPTUU. IKOJIOTMIECKUE
pHUCKHU npu MIPOU3BOICTBE BJIEKTPUYECKOM
sHeprun. KynbTypa UCHONB30BAHUS SJIECKTPOIHEPIUU
B NOBCEJIHEBHOM KHU3HU

5.1.11

Texaudeckue ycTpoicTBa: ceiicmorpad, eKTPUISCKHA
3BOHOK, JINHUU 3JIEKTponepeaay
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5.1.12

[TpakTnueckue pabotel. lMccienoBaHue 3aBUCUMOCTH
NepuoJia MajiblX KoJIeOaHWH Tpy3a Ha HUTH OT JJIMHBI
HUTU U Macchl rpysa. lccnenoBanne nepeMeHHOro ToKa
B Lend U3  IOCIEHOBATEIbHO  COEJUHEHHBIX
KOHJICHCATOpa, KaTYILKH U Pe3UcTopa

5.2 MEXAHNYECKUE U SJIEKTPOMAITI'HUTHBIE BOJIHBI

5.2.1 Mexanndeckue BOJHBI, YCIOBUSA PacClIpOCTPaHEHUs.
[lepuon. CkopocTh pacnpOCTpaHEHHs] W JJIMHA BOJIHBI.
[TortepeuyHbie U NPOIOJIBHBIE BOJIHBI

5.2.2 Nutepdepenius u audpakius MexaHUIECKUX BOJIH

523 3Byk. CkopocTs 3ByKa. ' poMKocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

524 ONEeKTPOMarHuTHbIE  BOJIHBL.  YCJIOBHS ~ M3Ty4YCHUS
ANIEKTPOMATHUTHBIX ~ BOJH. B3auMHasg  opueHTalus
BeKTOpOB E, B 1 V B aieKTpOMarHuTHOM BOJIHE B BAKYyyMe

5.2.5 CBoOICTBa  DJJEKTPOMAarHWTHBIX  BOJIH:  OTpa)X€HUE,
IIPEJIOMJICHHE, NOJISIpU3aIus, mudpaxius,
uHTepdepenus. CKoOpocTb 3JIEKTPOMAarHUTHBIX BOJIH

5.2.6 [[lxkama  2JIEKTPOMAarHUTHBIX  BOJH.  [IpumeHeHune
AJIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [TpuHIMIIBI paIUOCBA3U U TeNIEBUACHUS. Pagnonokamusi.
DNEeKTpOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH cpeibl

5.2.8 TexHUYEeCKUe yCTPOMCTBA: MYy3bIKaJbHbIE HHCTPYMEHTHI,
yIbTPa3BYKOBasi AMArHOCTUKA B TEXHUKE W MEAUIIMHE,
panap, paaiMONPUEMHHUK, TEJIEBU30p, AaHTEHHA, TeJIe(OH,
CBY-nieub

53 OIITUKA

5.3.1 [IpssmonMHEHOE pacIPOCTPAHEHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBera

5.3.2 OtpaxkxeHne  cBeTa. 3aKOHbI  OTPAXKEHHSI  CBETA.
[TocTpoenue n300pakeHuit B MIOCKOM 3epKajie

5.33 [Ipenomnenne cBera. 3aKOHbI MPEIOMJICHHUS] CBETA.
AOGCOIOTHBIN MMOKa3aTeb MPETOMICHHUS

534 [lonnoe BHyTpeHHee oTpaxeHue. llpenenbHbIl yron

IMOJHOI'O BHYTPCHHETO OTPAKCHUA
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5.3.5 Jucnepcus ceeta. CiioxHBINM cocTaB Oenoro ceta. [[Bet

5.3.6 Cobwuparoniyie U pacceuBarolye JuH3bl. TOHKas JIHMH3A.
@DOKyCHOE pacCTOSHHE | ONTHYECKas CHJIa TOHKOMN
muH3bL.  [locTpoeHWe w300pakeHUH B COOMpAIONTHX
U paccewBaronmx JuH3aX. DopMmyna TOHKOW JIMH3BI
VBeauueHue, JaBaeMoe JUH30M

5.3.7 [Ipenensl N(PUMEHUMOCTH TEOMETPUYECKON ONITUKHU

5.3.8 WUurepbepenust  cBera. KorepeHTHble  MCTOYHUKH.
VYcnoBuss HaOMIONEHHST MAaKCUMyMOB W MHHHMYMOB
B UHTEpPPEPEHIIMOHHOW KapTUHE OT JBYX CHH(]a3HBIX
KOTE€PEHTHBIX HCTOUHUKOB

5.3.9 HMudpakuus cBera. JudpakinuoHHas pemieTka. Y cloBUe
HAONIOACHUS TJIABHBIX MAaKCHMyMOB TIpH  I1aJICHUA
MOHOXpPOMAaTHYECKOTr0  CBeTa Ha  JUGPAKIHUOHHYIO

peILIeTKy
5.3.10 [Tonsipusanus ceera
5.3.11 TexHuueckue ycTpoiCTBa: O4YKH, Jyma, (oroammapar,

NPOCKIMOHHBIA  ammapar, MHKPOCKOI,  TEJIECKOIL,
BOJIOKOHHAsi ~ ONTHKA,  JU(PPAKIHOHHAs  pelleTKa,
HOJIIPOU ]

5.3.12 [IpakTueckue  pabotel.  M3mepeHue  mokazarens
npenomieHus. MccienoBaHnue CBOMCTB M300pakeHUM
B iMH3ax. Habmoenue nucnepcun cera

6 BJIEMEHTBI CITELTUAJIBHOM TEOPMM OTHOCUTEJILHOCTU
6.1 I'panunbl TPUMEHUMOCTH KJIACCHYECKOW MEXAHUKH.
[TocTynaTel TEOpUH OTHOCHUTEIBHOCTH: WHBAPHUAHTHOCTH
MOAYJSl CKOpPOCTM CB€Ta B BakKyyMme, [PUHLHII
OTHOCHUTEJIbHOCTH DUHIIITEITHA
6.2 OTHOCUTENBHOCTh ~ OJJHOBPEMEHHOCTH.  3aMEIJICHHE
BPEMEHU U COKpPAILEHUE JITTMHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsi3p Macchl C SHEPruUeil U HMITYJIbCOM CBOOOIHOM
YaCTHI[bl. DHEPTHUs TOKOSI CBOOOAHOM YaCTHUIIBI
7 KBAHTOBAS ®U3NKA
7.1 DJIEMEHTBI KBAHTOBOM OIITUKN
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7.1.1 ®otonsl. Popmyra [lnanka cBs3u 3HEprUM POTOHA C €TI0
4acTOTON. DHEPTUs U UMITYJIbC (OTOHA

7.1.2 OtkpeiTie U uccrnengoBanue ¢Gorodpdexra. OMNBITHI
A.I'. CroneroBa. 3akonsl (oTodPPekra

7.1.3 VYpasaenue OiHmrerHa 111 Gotodrddexra. «Kpacnas
rpanuna» porospdexra

7.14 JaBnenue ceera. OnbiTel I1.H. JleGeneBa

7.1.5 XHUMHUYECKOE IEHCTBUE CBETA

7.1.6 Texuuueckue ycTpoicTBa: (HOTOIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBeTOIUO

7.2 CTPOEHHME ATOMA

7.2.1 Mopenr aroma Tomcona. Omnbitel  Pesepdopaa
10 MCCIIEIOBAHUIO CTpOEeHUs aToma. [imanerapHas Moaenb
aToMa

7.2.2 [Toctynarel bopa. M3nyuenune u morjioiieHue (POTOHOB
IpU MEPEXoAe aroMa C OJHOTO YPOBHS JHEPTHUH
Ha apyrou. Bunbel criektpoB. CHIEKTp YPOBHEW JHEpPrUU
aToma BOJOpoJa

7.2.3 ble CBOWCTBa 4actul. Bomxel ge bpois.

Iyaiu3M. Hudpaxims

7.2.4 CHoHTaHHOE U BBIHYKAEHHOE HM3JTy4YeHHE. Y CTPOHCTBO
Y TIPUHITUT paboTHI J1a3epa

7.2.5 TexHnueckue  yCTpOWCTBA:  CHEKTPAJIBHBIM  aHAIU3
(ciexTpocKoI), 1a3ep, KBAaHTOBbIN KOMIIBIOTEP

7.2.6 [Ipaktuueckue paboTel. HabOmoneHnue auHEHYATOrO
CIEKTpa

73 ATOMHOE AP0

7.3.1 Metonpl HaOMIOACHUS W PETUCTPAIUU AJIEMEHTAPHBIX
YaCTHI]

7.3.2 OtkpoeiTHe pagumoakTuBHOCTH. OmbiThl Pesepdopaa mo

OTIPEJICTICHUIO COCTaBa PAAUOAKTUBHOTO H3TyUYCHUS.
CgoiicTBa anbda-, OeTa-, ramMma-uziydeHus. BriusHue
PaIMOAaKTUBHOCTH HA KUBBIE OpTraHU3MBbI
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7.3.3

OTkpeiTHE NPOTOHA W HEWTpoHa. HykinoHHas Monens
anpa I'eiizenOepra — MBanenko. 3apsa sapa. MaccoBoe
qucio sapa. N3otomnsl

7.3.4 Anbda-pacnian. DIEKTPOHHBIM W TMO3UTPOHHBIN OeTa-
pacman. ['amMma-u3nyyeHue. 3aKOH PaJUOAKTUBHOTO
pacrniaga

7.3.5 OHeprus CBsA3U HYKJIOHOB B sizipe. SlnepHbie cuibl. Jledext
Macchl sapa

7.3.6 S nepHble peakuuu. /leieHue U CUHTES A11€p

7.3.7 Anepubiii peakrop. Tepmosiaepusiii cuHTe3. [IpoOiaemsl
U TIEPCIIEKTUBBI SAECPHOM DHEPTETHKU. DKOJOTHYECKHE
ACIEKTHI SJACPHON YHEPTrEeTUKH

7.3.8 OneMeHTapHble  4dacTtulbl.  OTKpBITHE  IMO3UTPOHA.
DyHIaMEHTAIBHBIE B3aUMOICUCTBUS

7.3.9 TexHuuyeckue ycTponcTBa: JO3UMETp, kamepa BuibcoHa,
SJIEpHBINA pEeaKkTop, aToOMHas Oomba

7.3.10 [TpakTueckue pabotel. MccnenoBaHue TPEKOB YaCTHUIL
(o rotoBbIM (hoTOrpadusiM)

SJIEMEHTBI ACTPO®U3NKHA

8.1 Bun 3Be3nHoro Heba. Co3Be3gusi, SpPKUE 3BE3JIbI,
IJIAHEThI, UX BUAUMOE JBUKEHUE

8.2 Conneuynasa cucrema. [lmaHeTsl 3€MHOW  IPYIIIBL
[11aHeThI-TUTAHTBI U UX CITYTHUKH, KAPJIUKOBBIE IJIAHETHI.
Marnsbie Tena ConTHEYHOM CUCTEMBI

8.3 Connne, Qorochepa wu  atmocdepa. ConHeuHas
aAKTUBHOCTb

8.4 Nctounuk sneprun CoaHIA U 3BE3]]

8.5 3Be3/bl, WX OCHOBHBIE XapaKTEpUCTUKHU: Macca,
CBETUMOCTb, DPAIHYC, TEMIEpaTypa, UX B3aHUMOCBS3b.
JnarpamMma «CIEKTpaJdbHbIM KIACC — CBETUMOCTBY.
3Be3Ipl TJIABHOW MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca —  CBETUMOCTBbY»  JUIsl  3Be3]l  TJIABHOM
MOCJIEA0BATEIBHOCTH

8.6 Buyrpennee CTPOEHHUE 3BE3/. CoBpeMeHHbIE

MPEJICTaBICHUS O MPOUCXOXKACHUU U 3Bomonru CorHia
U 3B€3/. DTanbl )KU3HU 3BE3
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8.7

Mineunsiii  Ilyte — nHama [amaktuka. ChoupanbHas
cTpykTypa [anmaktuku, pacrpeneneHue 3Be3l, rasa
u nibuk. [lonoxxenue u aBmxenne ConHia B ['alakTuke.
[Tnockas u chepuueckas nojacuctemsl ["anakTuku

8.8

Tumnel rajakTHK. PaI[I/IOFaJIaKTI/IKI/I N KBa3apkhl. qCpHBIe
ABIPBI B ApaXx I'aJIAKTHK

8.9

Bcenennas. Pacmmpenne Bceenennoii. 3axon XaO6ia.
Pa3beranue ramaktuk. Bospact um paauyc BceneHHOM,
teopuss  bompmoro  B3peiBa. Mogens  «ropsiyeu
Bcenennon». PennkroBoe usiryuenue

8.10

Macmrabnas ctpykrypa Bcenennoit. Meraranaktuka.
Hepemiennsie mpoOaeMbl aCTPOHOMUH
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