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®denepanpHas paboyas mporpamma mo ydeoOHomy mpeametry «Dusnkay (6a30BbIii
ypoBeHb) (mpeameTHas o0nacTh «EcTecTBEeHHO-HAy4HBIE TMPEIMETHI») BKIIOYAECT
MOSICHUTENBHYIO 3aIUCKY, COIepKaHnue 00y4eHUs, TNIAHUPYEMbIE€ pPe3yJIbTaThl OCBOCHUS
MIPOTPaMMBI 10 QU3HKE, TEMATHIECKOE IUTAHUPOBAHUE.

[losicHuTenpHast 3amucKa OTpakaeT OOIIMe LEeNW W 3aJaud U3ydyeHUs (PU3MKH,
XapaAKTEPUCTUKY TICHXOJOTHYECKHUX TMPEINOCHIIOK K €r0 HM3YYeHHI0 O0yJaronuMucs,
MECTO B CTPYKTyp€ y4eOHOro IjlaHa, a TaKXe IMOJXOJbl K OTOOpY COJEp:KaHMs, K
ONPEJEIICHUIO TUIAaHUPYEMBIX PE3YJIBTATOB.

Conepxanue oOy4deHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUM, KOTOPBIC
npeaiaraloTcs JUisi 00s3aTelIbHOTO M3YYEHUsl B KaXKJOM KJIAacCe€ HAa YPOBHE CPEIHETO
oO1miero oOpa3oBaHwms.

[InanupyeMble pe3yiabTaThl OCBOCHHS MPOTpaMMbl 10 (DHU3WUKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIC pPe3yJbTaThl 3a BECh NEPHOJ OOyYeHHS Ha YPOBHE
cpenHero o0miero oOpa3oBaHusl, a TAKXKE MPEIMETHBIE JOCTHXKEHHUS 00Yy4aroIerocs 3a
KaXJIbIH T0J1 00yUEHUS.

INOACHUTEJBHAS 3AIIMCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHs Ha YPOBHE CpEeIHET0 0OIIEr0 00pa30BaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUU U TPpeOOBAHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeactaBieHHbix B PI'OC COO, a Takxke ¢ y4€ToMm
dbenepanbHOl paboyeit mporpaMMbl BOCITUTAHUS U KOHIICTIIIUY MPETIOAaBaHusl y4eOHOTO
npeamera «®Puszukay B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanuu,
peaNu3yroNMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

ConeprxaHue mporpaMMmsl 1o (PU3HUKE HAMPABIEHO Ha (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTuHbl Mupa obyduarontuxcs 10-11 kmaccoB mpu oOyuenun ux Qusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IIESITEIBHOCTHOrO mojaxona. IIporpamma mo
¢buszuke coorBeTcTBYeT TpeboBanusM PI'OC COO kx mIaHUPYEMBIM JTUYHOCTHBIM,
NPEAMETHBIM W METAlpeAMETHBIM pe3yibTaTaM OOyYeHHs, a TakKKe YYHTHIBACT
HEOOXOJMMOCTh pealn3allid MEXKIIPEAMETHBIX CBA3€H (U3UKU C €CTECTBEHHO-
HAyYHBIMU YYEOHBIMH TIpeAMeTamMHu. B Hell ompenenstoTcs OCHOBHBIC IEMH HM3YUYCHUS
(GbU3UKHN HA YPOBHE CPETHETO 00111eT0 00pa30BaHMUsl, IIJIAHUPYEMBbIEC PE3YJIbTAaThl OCBOCHHUS
Kypca (pU3HKHU: TUIHOCTHBIC, METANPEAMETHBIC, TPpeAMETHBIC (Ha 6a30BOM YpPOBHE).

[Iporpamma mo (hu3mKe BKIIIOYALT:

IUTAHUPYEMBIC pe3yiIbTaThl OCBOCHHUS Kypca (pu3MKM Ha 0a30BOM ypOBHE, B TOM
YHUCJIe MPEMETHBIC PE3YIbTaThI 10 ToAaM O0yUCHHS,;

cojiep)kaHue yueOHoro npeameta «Pusukay mo rogam oOydeHHUs..

[Iporpamma 1o ¢u3rKe MOKET OBITh MCIOJB30BaHA YUUTENSIMU KaK OCHOBA JIJIS
COCTaBJICHHsI CBOMX pabouux mporpamm. IIpu pa3paboTke pabodeil mporpamMmbl



B TEMaTUYECKOM IUIAHUPOBAHUM JOJKHBI OBITH YUTEHBI BO3MOXXHOCTH HCIIOJIb30BaHUS
ANEKTPOHHBIX (LUGPOBBIX) O0O0pa30BATEIBHBIX PECYPCOB, SBILIIOMIUXCA Y4eOHO-
METOMYECKUMH MaTepuaiamMu (MyIbTUMEIUNHBIE IPOTPaMMBbl, IEKTPOHHbIC YUEOHUKU
U 3aJauHUKH, DJIEKTPOHHbIE OWOJMOTEKH, BUPTyaJIbHbIE J1a0OpAaTOPUHU, HUIPOBBIE
IPOrpaMMbl, KOJUIEKIUU LU(POBBIX 00pa30oBaTENbHBIX PECYPCOB), PEATHU3YIOLIUMU
JTUIAKTUYECKHE BO3MOYKHOCTH HMH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHMH,
COJIEpKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJATENIBCTBY 00 00Opa30BaHUU.

[IporpaMMa mo (u3MKEe HE CKOBBIBAET TBOPYECKYH0 HWHULMATUBY YUYUTENIEH U
IPEIOCTABIIAET BO3MOXKHOCTD JUISl peaju3alUud Pa3jIMYHbIX METOJWYECKUX IOIXOIO0B
K OpraHu3anuu oO0y4yeHHus (U3MKEe IpPHU YCIOBHM COXPAaHEHHUS O00s3aTENbHON dYacTu
coJepKaHus Kypca.

dusuka Kak Hayka 0 Hambosiee OOIIMX 3aKOHAX MPUPOJIbl, BBICTYIAs B Kau€CTBE
y4eOHOro mpeaMera B ILIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHMUU 00
okpyxatwmeM wmupe. IlkonpHBIH Kypc (U3MKH — CcHCTEMOOOpa3yrolui A
€CTECTBEHHO-HAYYHbIX YYEOHBIX MIPEIMETOB, MOCKOIbKY (DPU3MUECKHUE 3aKOHBI JIEXKAT B
OCHOBE TMPOILIECCOB M SIBICHUN, M3y4yaeMbIX XHUMHUEH, Ouosorued, Quanyeckon
reorpadueil u actpoHomuei. Mcrnonb3oBaHue M aKTUBHOE MpPUMEHEHHUE (U3NYECKUX
3HaHUU OIpeNesieT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTUH B cdepe
DHEPreTUKH, TPAHCIIOPTAa, OCBOCHHUS KOCMOCA, IIOJMYYEHUS HOBBIX MaTepUaloB
C 3aJlaHHBIMU CBOMCTBaMU W Apyrux. M3ydenuwe (uU3MKHM BHOCHUT OCHOBHOM BKJIaJ
B (OpPMHpPOBAHHME  €CTECTBEHHO-HAyYHOHM  KapTUHBI  MHpa  OOy4YaromMXcs,
B (h)OpMUPOBAHHE YMEHHI MPUMEHSTh HAYYHBIN METOJ TO3HAHUS [IPU BBIIIOJHEHUN UMU
y4€OHBIX UCCIICIOBAHMIA.

B ocHOBY Kypca (pu3HKHU 4J11 YPOBHS CPEIHETO 0011IEeT0 00pa30BaHuUs MOJIOKEH Pl
UJE, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK PUHIIMUIIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBIAETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall M3 BCEX pa3leioB (DU3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepHuall Kypca GU3UKU 00bEAUHEH
BOKpYr (Qu3nueckux Teopuil. Begymum B Kypce sBhsierca (OpMUPOBAHUE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzauus MNOpeAnosiaraeT HCMIOJIb30BAHUE
TYMaHHUTAPHOTO MOTEHIMaNa (U3UYECKOM HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKH
C pa3BUTHEM OOIIECTBA, a TaKKE€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc (U3UMKM npearnonaraetT 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MTPUIIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonozuzayuu peanusyercsi IoCPEACTBOM BBEJICHUS dJIEMEHTOB COJIEp KaHUS,
NOCBSIIEHHBIX 3KOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHMKH U TEXHOJOTHM, a Takke OOCYXIEHHs MpoOJieM paruoHaIbHOrO
IPUPOIOTIOIB30BAHUS U KOJIOTHUYECKON OE30MMaCHOCTH.



Crep>KHEBBIMU 3JI€MEHTaMU Kypca (HU3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBaHus SBISIOTCA ¢u3udeckue Teopur (hopMUpOBAHHE TNPEACTABICHUN
O CTPYKType MOCTpOeHHs (U3MUYECKON TEOpuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJE, FPaHUIAX MPUMEHUMOCTU
TEOPUA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIECCOB).

CucTeMHO-esITeIbHOCTHBIN MOAXO0 B Kypce (GU3UKHU peaTnu3yeTcs MPexk e BCEro 3a
CUu€T OpraHu3aliy SKCIEPUMEHTAIBHON NeaTeIbHOCTH oOydaromuxcs. s 6a3oBoro
YpOBHS Kypca GU3UKH — 3TO UCIIOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U TaOOPATOPHBIX PabOT, KOTOPHIE B MporpaMmMme o pu3nKe 00beAMHEHBI
B OOIIHI CIIMCOK YYEHUYECKHUX MPAaKTHUECKUX paboT. Brinenenre B yka3aHHOM IMepeuHe
7abopaToOpHbIX pabOT, MPOBOAUMBIX JJiI KOHTPOJIE W OILICHKH, OCYIIECTBIISIETCS
y4acTHHKaMU 00pa30oBaTeNbHOTO MPOIecca UCXOs U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHanieHus kabuneta pusuku. [Ipu s3TOoM obecreunBaeTcst OBIaeHUE 00YIAIOIIUMHUCS
YMEHMSIMH  TPOBOJUTh KOCBEHHBIE HW3MEPEHUS, MCCIEAOBAaHUSA 3aBHUCHUMOCTEH
(bu3NYECKUX BEIMYNH U MTOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbioe BHUMaHuE yAenseTcs peneHHIO pacY€THRIX M KaueCTBEHHBIX 3a1ad. [Ipu
3TOM JUIsl Pacdy€THBIX 3aJad MPHOPUTETOM SBISIOTCSA 3aladdl C SIBHO 3aJaHHOMN
¢u3nyecKol  MOJAENBIO, TMO3BOJSIOIIME  MPUMEHATh  U3YUYEHHBbIE 3aKOHBl U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszena Kypca, Tak U WHTETPUPYS 3HAHUS U3 Pa3HBIX
pazaenoB. [l KaueCTBEHHBIX 3a7jad MPUOPUTETOM SIBIISIOTCA 3aJlaHUSl HA OOBSICHEHHE
NpOTEKaHUsl (PU3NYECKUX SIBJICHUIN U MPOIIECCOB B OKPY’KAIOIIEH >KU3HM, TpeOyrolue
BbIOOpA (PHU3HUECKON MOJENH [T CUTYallud MTPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBaHusamMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecreyeHunto yueOHOro npoiiecca 0a30BbIil YpoBEHb Kypca (PM3HKU Ha YPOBHE CPEJIHETO
o0miero o0pa3oBaHus JOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOro KaOuHeTa (U3UKU
WIM B YCJIOBUAX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTeCTBEHHO-HAYYHOTO
nukia. B kabuneTe Gpu3uku J0JDKHO OBITH HEOOX0aUMOE JTabopaTopHOE 000pyIO0BaHUE
JUISL BBIMOJHEHUS YKa3aHHBIX B IporpamMme Mo (pusmke y4eHMUYECKHUX MPaKTHUYECKUX
paboT U IEMOHCTPAIIMOHHOE 000pPY0BaHUE.

JlemoHCcTpannonHoe o0opyaoBanue (popMupyercs B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAIBHON JIOCTATOYHOCTH H  O0ECIEeYMBACT IMOCTAHOBKY TMEPEUUCICHHBIX
B IporpamMme Mo (pU3MKe KIIOYEBBIX JEMOHCTpPALU ISl UCCIENOBAaHUS HM3y4aeMbIX
SBJICHUH U MPOIIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU .

JlabopatopHoe o00OpyJaOoBaHME JUIi  YYECHHUYECKUX  MPAKTUYECKHX  padoT
dbopMupyeTcsi B BUJE TEMAaTHIECKIX KOMIUIEKTOB M 00eCreunBaeTCs B pacuéTe OJHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaThyeckue KOMIUIEKTH J1a00opaToOpHOTO
000pyTOBaHUS TOJIKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX
U 1U(POBBIX NMPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BUJE
1 (POBBIX JabopaTOpHUid.

OCHOBHBIMU LENSIMA  M3y4eHHs (u3uku B oO0HIeM 00pa30BaHUU  SABISIFOTCS:

dopMupoBaHrEe MHTEpECa W CTPEMJICHUS OOyUaloIUXCsS K HAYYHOMY U3YyUEHHUIO
IPUPOJIBI, PA3BUTHE WX WHTEIIEKTYaIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEJCTABICHUH O HAy4YHOM METOJ€ IMO3HaHUs U (HOPMUPOBAHHE
HCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

(dopMupOBaHHE HAay4YHOTO MHPOBO33PEHUSA KaK pe3yibTara HM3y4YEHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMupoBaHWEe YMEHHUU OOBSCHATH SBJICHUS C KCIOJIB30BAHHEM (HU3UIECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHpoBaHUE TpPEACTaBICHUH O poiau (U3UKA [ Pa3BUTHS  JPYrUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne HTUX LeJedl oOecreynBaeTcs pelIeHUEM CIeIyIOMMX 3a7ad B
npoliecce u3ydeHus Kypca GU3NK1 Ha YPOBHE CPEHETO O0IIero o0pa3oBaHuUs:

NpUOOpETEHUE CHUCTEMBbl 3HAHMM 00 OoOmMX (QHUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUIX, BKIIOYAs MEXaHUKY, MOJEKYJSIpHYIO (U3UKY, IJIEKTPOJIUHAMUKY,
KBaHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMHpOBaHWE YMEHHM MPUMEHSATh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS
bU3NYeCKuX SBICHUW B TPUPOAEC U I TPUHATHS TPAKTHUCCKUAX PEIICHUM
B IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIICHMS Pa3NUYHBIX 3a7ad C SBHO 3aJaHHON (U3NYECKOU
MOJIEJIbIO, 3a/1a4, TIOIPa3yMEBAIOIINX CAMOCTOSITEIFHOE CO3/IaHNe (PU3NIECKON MOJIETH,
aJIEKBaTHOM YCIIOBUSM 33/1a4H;

NoHUMaHUe GU3NUECKUX OCHOB U MPUHITUIIOB ACHUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTHUECKHUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIUIYIO CPEIY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS U IMPOBEICHUS
(GU3MYECKUX AKCIIEPUMEHTOB, aHAJIM3a W WHTEPIpeTanud WHOOPMAIUH, ONPEaeICHUs
JIOCTOBEPHOCTH MOJTYUYEHHOTO PE3yJIbTata;

CO3/IaHME€ YCJIOBUW [UUIsl PAa3BUTUS YMEHHH TPOEKTHO-MCCIIEI0BATEIHCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢Qusuku (6a30BbIii ypOBEHb) HA YPOBHE CPEIHEro OOIIEro
obpaszoBanust otBoautTcss 136 wacoB: B 10 kmacce — 68 gacoB (2 waca B Hemeno),
B 11 xiacce — 68 yacoB (2 Jaca B HEEINIO).

[Ipenyiaraemsliii B mporpamme 1o Gu3uKe nepeyeHs Ja00paTOPHBIX U MPAKTHYECKUX
paboT sABIIsETCS PEKOMEHI0BAaHHBIM, YUYUTEIb JTAET BEIOOP IPpOBEAeHHS 1a00paTOPHBIX
paboT U OMBITOB C YYETOM HHIUBUAYATBHBIX 0COOEHHOCTEHN 00yUYarOIMMUXCA.

JItobast paGouast mporpaMma JO0JKHA MOJHOCTHIO BKIIIOYATh B C€0sl CONEp KaHHE
JAHHOM MPOTPaMMBI TI0 (PU3HKE.

B otnenpHbIX caydasx Kype GU3HKH 6a30BOro ypOBHS MOXKET U3y4arhcest B 00bEMe 204
yaca 3a JBa roja oOydenus (3 4 B Heaemo B 10 u 11 kmaccax). B stom ciyuae
yBenu4HuBaeTcs He MeHee ueM 710 20 9 pe3epBHOE BpeMs, KOTOPOE UCIIONIB3YETCSl YUUTEIEeM
JUIS U3yYEHUsI BOMPOCOB, TECHO CBS3aHHBIX C BBIOpaHHBIM TMpoduiaeM OO0ydeHUs, U
YBEJIMYUBACTCS yaeOHasi Harpy3Kka, OTBOAUMAs Ha U3yUYCHHUE MEXaHUKH, MOJICKYJISIPHOM
GU3UKKM M DBJIEKTPOJMHAMUKH, 32 CUYET paACHIMPEeHHs] Yucia JabopaTOpHBIX padOT
HCCJIeIOBATENICKOTO XapaKTepa U YPOKOB PEIICHUS KAYECTBEHHBIX U PACUETHBIX 3a/1ad.



COJEP KXAHUE OBYYEHUA

10 KJIIACC
Pasznen 1. ®u3uka u MeTOAbI HAYYHOTO O3HAHMSA

®usuka — Hayka o npupoae. HaydyHble METOABI MO3HAHUS OKPYXAOIIETO MUPA.
Poub 3xcniepuMenTa 1 TEOPHH B IPOIecce TO3HAHUS IPUPOAbI. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue (U3MUECKUX SBICHMM M TpoueccoB. HayuHble THUIOTE3BI.
duznyeckre 3aKOHbI U Teopud. ['paHUIlbI MPUMEHUMOCTH (U3MYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mecto ¢usnku B GOpMUPOBAHUN COBPEMEHHON HayYHOU KapTUHBI MUpA,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorosble 1 HUPPOBBIE UZMEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.
Pa3nen 2. Mexanuka
Tema 1. KunemaTuka

Mexannueckoe nBukeHrue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEeHU. Cuctema
orcu€ra. Tpaekropus.

[lepemenienune, CKOpOCTh (CpesIHsASI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHUE
MaTepUAIBHOW TOYKM, HMX MPOECKUMH HA OCH CHUCTEeMbl KoopauHar. ClioxeHue
IIEPEMEILIEHUM U CIIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE U PpaBHOYCKOPEHHOE MpsIMOJIMHEHHOE JBikeHue. ['paduku
3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTHU U MEPEMEIICHHUS] MAaTEPUAJIbHON
TOYKH OT BPEMEHH.

CBoboaHOe majieHre. Y CKOpeHHue CBOOOTHOTO TTaICHUSI.

KpuBonunennoe nBwxeHue. J[BMKEHHE MAaTEpUAIbHOM TOYKH IO OKPYXKHOCTH C
ITOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJI0BAasi CKOPOCTh, TUHEMHAsA CKOpOCTh. [lepuon u
yacToTa oOpateHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre ycTporCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CIUAOMETD, IBHKECHUE
CHaps0B, LIECITHbIE U PEMEHHBIE NTEPEIavn.

Jlemoncmpayuu

Mogenes cucTeMbl OTCYETA, WUIOCTPALMS KUHEMATUYECKUX XapPAKTEPUCTUK
JIBU>KCHUSI.

[IpeoOpa3oBanue NBUKEHUH C UCTIOIB30BAaHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmonenvue pABWXeHHs Tena, OpOIIEHHOrO IO YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpasnenue ckopocTy pu ABUKEHUHN IO OKPYKHOCTH.



Yuenuueckuui sxcnepumenm, 1abopamopHule pabomul

W3yuyeHne HEpPaBHOMEPHOIO JBW)XECHHMS C LEJIbI0 ONPEIACICHUS MIHOBEHHOMN
CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS  MEXAY  MYTSAMH, MPOHICHHBIMM  TEJIOM
32 IOCJIEA0BATEBHBIE PABHBIE TPOMEKYTKH BPEMEHHU NP PABHOYCKOPEHHOM JBKEHUH
C Ha4YaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenne nBMKEHHs IIApUKa B BSI3KOW JKHJIKOCTH.

N3yuyeHue NBUKEHHUS Tena, OpOMIEHHOTO FTOPU30HTAIIBHO.

Tema 2. JluHaMuKa

[IpuHuun otHocutenbHOCTH ['anunes. IlepBeit 3akoH Herotona. MHEpuuanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuna. I[lpunumn cynepno3unmu cui. Btopoil 3akoH HproTona
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia tsokectd. [lepBas KocMudeckasi CKOpOCTb.

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

Tpenue. Buabsl Tpenus (mokosi, CKoJbxkeHUs, kadenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHusl CKOJIbKEHUs U cuiia TpeHus nokos. Koagduunent tpenns. Cuna
COMPOTUBJICHUS TIPU ABMXKEHUM TeJIa B )KUIKOCTHU UJIH Ta3e.

[locTynarenbHOE U BpalaTesibHOE IBHKEHHE a0COIOTHO TBEPOTO TENa.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpamieHus. [1neuo cuiibl. YClioBUS paBHOBECHS
TBEPAOTO TEA.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE MPUMEHEHHE: TTOAIINITHUKY, IBUKECHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHEeHUE MacC B3aMMOICUCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT A€(POpPMAIIUH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U TIAJICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECU TBEPIOTO TeNA. BUIBI paBHOBECHS.

Yuenuueckuii axcnepumenm, 1abopamophvle pabomuol

N3yuenue nBmxeHus: Opycka 1o HakJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTA CHJI YHNPYTOCTH, BO3HHUKAKOIIMX B TNPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiiH.

HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO TEJA, UMEIOILIETO OCh BPALLICHHUS.



Tema 3. 3aKkoHBI COXpaHEeHHS B MEXaHUKeE

Nmnynbc MaTepuaibHON TOUYKH (Te€ja), CUCTEMbl MaTepUaNIbHBIX TOYeK. Mmmyibe
CUJIbl W M3MEHEHHWE HMITyJibca Tela. 3aKOH COXpAaHEHUs HMITyJibca. PeakTUBHOE
JIBUYKEHUE.

Pa6Gora cuiiel. MOIIHOCTE CHJIBL.

Kunernueckass »Heprus MarepuaibHOW TOYKW. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[ToTenmmanbHas sHeprus. [loTeHuumanbHas sHeprus ynpyro aehopMHpPOBAHHON
npyuHsbl. [loTeHlManbHas SHEPrUs Teja BOJIU3U MOBEPXHOCTH 3EeMIIH.

[ToTeHnnanbHBIE U HEMOTEHIUAIbHBIEC CUJTBI. CBSI3b PAOOTHI HEMOTEHIIUABHBIX CHII
C U3MEHEHUEM MEXaHUUYECKON YHEPTUH CUCTEMBI TEJl. 3AKOH COXPAHEHHUSI MEXaHUYECKON
DHEPTHUH.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuuecknue YCTPOWCTBA U IMPAKTUYECKOE IIPUMEHEHHUE: BOIOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE IBUXEHUE.

[lepexo moTeHIIMAaIBLHOM SHEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomoi

N3yuenune abCOMOTHO HEYIIPYTOTO ylapa C MOMOIIBIO IBYX OJIMHAKOBBIX HUTSIHBIX
MasITHUKOB.

UccnenoBanue cBI3u pabOThI CHIIBI C UBMEHEHUEM MEXaHMYECKON SHEpPruu Tela
Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KTy Ta.

Pazjnen 3. MoJiekyasipHasi Gu3uKa M TEPMOJUHAMHUKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOI TeOpHu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM M HX OIMBITHOE
obocHoBanue. bpoyHoBckoe gBuxkenue. Jubdysus. Xapakrtep IBWKEHUS U
B3aMMOJECHUCTBUS YaCTHUIL] BellecTBa. Mo1eJIM CTPOEHHUS ra30B, )KUIAKOCTEN U TBEPABIX TEI
1 00bSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeeil. Macca u pa3Mepbl MOJIEKYI.
KommuecTBo Bemectna. [locrossHnas ABorapo.

TeroBoe paBHOBecue. Temmneparypa um e€ usMmepenue. lllkana temmeparyp
Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KMHETUYECKOM
TEOPUHU UJICATHHOTO raza. AGCONIOTHAS TeMIepaTypa Kak Mepa CpeIHeH KHHETUYECKOM
SHEPrYUU TEIUIOBOTO ABMXKEHUS yactull ra3a. lllkama temneparyp KenbBuna. ['azoBbie
3aKkOHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. 3akon [lansToHa. M3omporecchl B
UJICATbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe mpencraBienue
M30ITPOIIECCOB: M30TEpMa, U30X0pa, n300apa.

TexHudyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.



Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIKE TUCKPETHOE CTPOCHHUE BEIIECTBA, (OoTOrpaduu MOJIEKYT
OPraHUYECKUX COCAUHECHUMU.

OnbiTel 10 U dy3Un KUIKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbiTa lITepHa.

OnBbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOIEUCTBUA.

Mogens, HIUTIOCTpUpPYIOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OMBITHL, WIUTIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS UIEATBHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamophvle pabomol

OnpeneneHre Macchl BO3yXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHHI 00bEMa
KOMHATBI, JaBJIICHUS U TEMIIEPATYpPhl BO3AyXa B HEMl.

HccenenoBanue 3aBUCMMOCTH MEKly TapaMETPAMH COCTOSIHHS Pa3pEKEHHOTO rasa.

Tema 2. OCHOBBI TEPMOAUHAMUKH

TepmoauHamuueckass cucrema. BHYTpeHHssI DSHEprus TEPMOJIWHAMUYECKOU
CUCTEMBI M crHocoObl €€ u3MeHeHusa. KommyecTBO TermioTel U paboTta. BHyTpeHHss
DHEPrUs OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Termsonepenadn: TEIIONPOBOIHOCTD,
KOHBEKIMS, U3y4eHUe. Y 1eJIbHas TEIUIOEMKOCTD BelecTBa. KonnuecTBo TEIUIOTE IpH
Terionepeaaye.

[TonsiTue 06 agnabatHoM npouecce. [lepBrlii 3aKkoH TepMoarHaMUKU. [Ipumenenue
MEpPBOTO 3aKOHA TEPMOJUMHAMUKHM K wu3ompolreccaM. ['padudeckas HHTEpHpeTaLUs
paboTHI rasa.

Bropoii 3akon TepmonuHamMuku. HeoGpatuMocTh mpo1ieccoB B MPUPOJIE.

TeroBble MamvHbl. [IpuHIUIBL AeWcTBUS TemIoBhIX MamvH. [IpeobpazoBanus
HHEPTUU B TEIUIOBBIX MamuHaxX. KoadduineHT nojie3Horo AeCTBHs TEIJIOBOM MAIIHHBI.
[Mukn KapHo u ero ko3h@dHIIMEHT MOJIE3HOTO JICUCTBHSA. DKOJIOTHYSCKHE IMPOOJIEMBI
TEIIOPHEPTETUKHY.

TexHrueckue ycTpoucTBa U MPaKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEN SHEPT UM TeJa IPU COBEPIIEHUH PaOOThI: BHIJIET MPOOKH U3
OYTBUIKM TIOJ JEWCTBHEM CXATOTO BO3[yXa, HarpeBaHue s(dupa B JIATYHHOU TpyOKe
yTEM TpeHHUs (BUIEOAEMOHCTpALSA).

N3MeHenne BHYTpEHHEW »Hepruu (TemmepaTypbl) Tejla IpH Terulonepenaye.

OnbIT 110 aTMabaTHOMY PACIIUPEHUIO BO3TyXa (OTBIT C BO3AYIITHBIM OTHHBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENs] BHYTPEHHETO CTOpaHUs, PEAKTUBHOTO
JIBUTATEISL.

Yuenuueckuii axcnepumenm, 1abopamophvle pabomuol

N3mepenue ynenbHON TEIIOEMKOCTH.
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Tema 3. ArperaTublie coOCTOsIHHS BelllecTBa. @a30Bbie Mepexo/ibl

[TapooOpa3oBanne u KoHmeHcanus. lMcmapenwe u kumeHue. AOCONIOTHasT U
OTHOCHUTENIbHASL BIAXKHOCTh BO31dyXa. HacelmeHHslii mnap. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Teépmoe Ttemo. Kpucrammmyeckue u amopdHbie Tena. AHH3OTPOMHS CBOWCTB
kpuctamuioB. JKunkue kpuctamwiel. CoBpemMeHHble Marepuainbl. [lmaBneHune u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHEeHUE TEMIIOBOrO OanaHca.

TexHu4eckue ycTponucTBa U MPAKTHUECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMU TIOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUHU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U IJIaBJIEHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mMepeHre OTHOCUTENIBHOM BIIaKHOCTH BO3/TyXa.

Pa3znen 4. JiekTpoauHAMHUKA
Tema 1. DnekTpocraTuka

DIIeKTpU3alus TeA. DJIEKTPUUYECKUU 3apsd. J(Ba BHAa 3JIEKTPUUYECKUX 3apsAOB.
[IpoBOAHUKH, TUDJIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsja.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil sneKTpUuecKuid 3apsl.
Dnektpuueckoe nojie. Hanpssk€HHOCTH a5iekTpruyeckoro nodis. [lpuaimn cynepno3uinumn
ANEKTPUUYECKUX NoJieh. JIMHNY HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGora cun anektpoctatudyeckoro mojis. IloreHuman. Pa3HOCTh MOTEHIIHUAIIOB.
[IpoBOHUKM W JAMAJIEKTPUKH B DIIEKTPOCTATUYECKOM moje. JluanekTpuueckas
MPOHUIIAEMOCTb.

DNeKTpo€MKOCTh. KoHaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa.
DHeprus 3aps>KeHHOTO KOHIEHCaTopa.

TexHuyeckne yCTpONCTBA W  NPAKTHUYECKOE MPUMEHEHHE: BJIEKTPOCKOT,
AIIEKTPOMETpP,  DJIEKTpOCTATUYECKas  3alluTa, 3a3eMJIEHHE  DJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMIT ACUCTBUSI 3JIEKTPOMETPA.

B3auMoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpoBOHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.
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JINDIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IJIOMIAAU IUIACTHH,
PACCTOSIHUSA MEXAY HUMH U JUIEKTPUYECKON ITPOHUIIAEMOCTH.

OHeprus 3apspKEHHOIO KOHIEHCATOopa.

Yuenuueckuui sxcnepumenm, 1abopamopHule padomul

M3mepeHune 3JIeKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosiHHBII 3JIeKTpUYecknii TOK. TOKU B pa3jIMUHBIX cpeaax

DNEKTPUYECKUAN TOK. Y CIIOBHSI CYLIECTBOBAHUS IEKTPUUECKOro ToKa. McTouHuKH
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa i1 yyacTka Lemu.

DNEKTPUYECKOE  CONPOTHUBIIEHUE.  YJEIBHOE  CONPOTUBIEHUE  BELIECTBA.
ITocnenoBarenpHOE, HapAIIEIBHOE, CMEIIAHHOE COEAMHEHUE ITPOBOAHHUKOB.

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

DNEeKTpOABMKYLIAsl CHJIa U BHYTPEHHEE CONPOTUBJIEHUE MCTOYHHMKA TOKA. 3aKOH
Owma 11151 oHOM (3aMKHYTOM) anekTpudeckoi nenu. Koporkoe 3aMbikaHue.

DJIEKTPOHHAS MPOBOJAUMOCTh TBEPIBIX METAJUIOB. 3ABUCHMOCTH COIPOTUBIICHUS
METAJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs ¥ IPUMECHAs! IPOBOJAUMOCTD MOTYITPOBOAHHUKOB.
CaoiictBa p—Nn-nepexona. [loaynpoBoaAHUKOBbIE TPUOOPHI.

DNEeKTPUYECKUN TOK B pacTBOPaxX M PACIUIABAX JIEKTPOIUTOB. DIEKTPOIATHYECKAS
JIACCOIMALINS. DIIEKTPOIIU3.

DJIEKTPUYECKANA TOK B ra3ax. CaMOCTOSTENBHBIM U HECAMOCTOSATEIBHBIA Pa3psia.
Momnnus. I1naszma.

TexHuyeckre ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FTEKTPOOCBETUTENbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHl U
(boTOpEe3UCTOPHI, MOIYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaPSKEHHUS.

3aBUCUMOCTB CONPOTUBIIEHUS IMJIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IIJIOIIAIN
MONIEPEYHOr0 CEYEHUS U MaTepHaa.

CMelaHHOEe COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe  wm3mepeHHE  ANEKTPOIABMKyHIEM  cuibl.  KopoTkoe — 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTB COITPOTUBIIEHNSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psia v MpOBOAUMOCTD BO31YXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TNOAA.
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Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

W3ydeHne cMemanHOro COeTUHEHHS PE3UCTOPOB.

W3mepenue SIEKTPOABIKYIICH CHIIBI HCTOYHUKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Hab6nronenue anextponmsza.

MexnpeaMeTHbIE CBSA3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce ocymiecTBisieTcs: ¢ y4éToM
COJIEP>KATENbHBIX MEKIIPEAMETHBIX CBSI3€H ¢ KypcaMU MaTeMaTHKH, OMOJIOTUHU, XUMHUH,
reorpauu U TEXHOJIOTUU.

Mesicnpeomemnvle  nousimus, CBA3aHHBIE C HW3YYEHHEM METOJOB HAyYHOIO
MO3HAHMS: SIBJICHHUE, HAYYHBIH (DaKT, rumoresa, pusndeckas BeIWYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl ypaBHEHUH, JIMHEWHas (QyHKUUsA, napadona,
runepOona, ux rpa(uky U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CUHYC, KOCHHYC,
TAQHT'€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXAECTBO, BEKTOPbl M HX
MIPOEKIIMY Ha OCH KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

buonocus: MexaHuueckoe JBWKEHUE B JKUBOM mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OPraHU3MOB (BHUJbI TEIUIONEpENayd, TEIJIOBOE pPABHOBECHUE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumus: NTUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAS MAacca, TEIUJIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH W Ta30B,
AIIEKTPUYECKUE CBOWCTBA METAIJIOB, AIEKTPOJIIMTHIECKAs TMCCOIMAIINSA, TalbBAaHUKA.

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

Texnonozus: npeodpazoBaHUE ABMKEHUN C MCIOJB30BAHUEM MEXAHU3MOB, YUET
TPeHHUsI B TEXHHKE, MOJAIINIMHHUKHU, HMCIIOJb30BAHUE 3aKOHA COXPAHEHHUS UMITyJbca B
TEeXHHUKE (pakera, BOJOMET U ApPYyTue), JABUraTeslb BHYTPEHHErO CropaHHs, MapoBas
TypOH1Ha, ObITOBON XOJIOAWIBHUK, KOHIULUOHEP, TEXHOJIOTUH MTOJIYyYE€HHS COBPEMEHHBIX
MaTepuajoB, B TOM YHCIIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, dJEKTPOCTATHUECKas
3alUTa,  3a3€MJIEHHE  JJIEKTpONpuOOpOB,  KCEPOKC,  CTPYHHBIM  IPUHTED,
AIIEKTPOHATPEBATENbHBIE TPUOOPHI, STEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHHKA.

11 KJIACC
Pa3znen 4. JiaekrpoguHaMHU KA
Tema 3. MaruuTHoe noJjie. JJIeKTPOMATHUTHAS UHIAYKIIHSA
IlocTossHHBIE MaruuThl. B3aummoaencTBUE IMOCTOSHHBIX MarHuTOB. MarHuTHOE
noje. BekTop MarHMTHOW WHAYKUMU. [IpuHIMI Cynepno3WiMi MarHUTHBIX IIOJIEH.
JIvann MmarauTHOM MHAYKUMK. KapTuHa TMHUI MArHUTHOW MHYKIIUH TTOJIS IOCTOSIHHBIX
Mar"HuToB.
MarauTtHoe 1nojie MpoBOJAHUKA ¢ TOKOM. KapThHa JUHUN MHIYKIIMA MAarHUTHOTO
OJISL JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO TPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT IpcTena. BzanmoaelicTBre NpOBOJHUKOB C TOKOM.
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Cuna AMnepa, €€ MOAyJIb U HAIPaBJICHHUE.

Cuna Jlopenna, e€ MoAylb U HampaBieHue. JIBUKeHHE 3apsyKEHHOW YaCTUIIbI
B OJIHOPOJHOM MarHuTHoM mose. Pabora cuiel Jlopenna.

SIBneHHE PIEKTPOMArHUTHOM MHAYKIHMH. [[OTOK BEKTOpa MarHUTHOM WHAYKIUU.
DNEKTPOABHXKYIIASA CUJIa HHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW MHAyKInu dapazes.

BuxpeBoe  snekTpuueckoe — moje.  ODJIEKTPOABHWXKYIIAS ~ CHJla  MHIAYKUUHU
B IIPOBOJHUKE, IBUKYIIEMCS TOCTYNAaTEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHRIyKTUBHOCTS. SBrienne CaMOUHIYKIIMH. DNeKTPOABUKYIIAS cuJia
CaMOMHYKIUH.

DHEprust MArHATHOTO TOJIS1 KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MArHUTHI,
ANEKTPOMArHUThI,  AJNEKTPOABUTrATEIb,  YCKOPUTENM  DJIEMEHTAapHBIX  YacTHII,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3IEKTPOHHOIO ITyYKa MarHUTHBIM IOJIEM.

JIuHMM UHTYKIIUM MarHUTHOTO TOJIS.

B3anmoneiicTBre AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue criibl JIOpeHia Ha HOHBI JJIEKTPOJIATA.

SIBiIeHME PIIEKTPOMArHUTHON UHAYKIIUU.

IIpasuio Jlenna.

3aBUCUMOCTb 3JIEKTPOABMKYIIEH CHIBI HMHIAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBrIeHME CAaMOMHIYKIIVH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

N3yyeHne MarHuTHOTO MOJISL KATYIIKU C TOKOM.

HccenenoBanue 1elCTBHSI MOCTOSSHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pa3nen 5. Kosie6anusi U BOJIHBI
Tema 1. Mexann4yeckue 4 3JIeKTPOMATHUTHbIE KOJIe0aHUSA

Konebarenbhas cucrema. CBOOOIHBIE MeXaHUYECKHE KoJiebaHus. ["apMoHndeckue
kosnebanus. [lepuon, yacrora, ammutyna u ¢asza konedanuil. [IpyKUHHBIA MasSTHHK.
MateMatnyecknii MasiTHUK. YpaBHEHHE TapMoHHUYecKnx koyieOanuit. [IpeBparieHue
HHEPrUM MPU TAPMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE STIEKTPOMArHUTHBIE KOJICOAHUS B UACATHBHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJOTUSI MEXKIY MEXaHUYECKUMHU U AJICKTPOMATHUTHBIMHU
koneOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHHsS DSHEPIUM B HACATBLHOM
K0JIebaTeTbHOM KOHTYPE.
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[IpeacraBienre o 3arTyxamMMX KoJeOaHUsX. BbIHY)XIEHHbIE MEXaHUYEeCKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

ITepemenHbIi TOK. CHHYCOUAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIUIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepenaya U MOTPEOJECHUE DIECKTPUUYECKON
SHEPruM. OKOJOTMYECKUE PHUCKU TIPU TPOU3BOJCTBE 3JIeKTposHepruu. KympTypa
WCIOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckue ycTporcTBa U NPAKTUUECKOE TPUMEHEHHE: JIIEKTPUUECKHI 3BOHOK,
TE€HEpaTop IMEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeaay.
Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB — KoJeOATenbHOM  CUCTEMBbI  (NMPYKUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Habmronenue 3aryxaromux KojieOaHUiH.

WccnenoBanue CBONCTB BHIHYKICHHBIX KOJICOAHUIA.

Habmonenue pezonanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHMSI.

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

Pe3onanc mnpu  1mocnenoBaTENbHOM — COCAUHEHMM — PE3UCTOPA,  KaTyLIKH
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mopens TMHUY 3JIEKTPOIIEPEAAYH.
Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnegoBanue 3aBUCUMOCTY NIEPUOJIA MaAJIbIX KOJIEOAHUW Ipy3a Ha HUTHU OT JJIMHBI
HUTHU U MACCHI Tpy3a.

HccnenoBanne nepeMEeHHOIO TOKa B LEMH W3 MOCIEA0BATEIIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexannyeckue U 3JIeKTPOMATHUTHBIE BOJIHBI

Mexannueckrue BOJIHBL, yciaoBHs  pacnpoctpaneHus. Ilepuon. CkopocTtb
pacnpocTpaHeHus U 1uHa BoJaHBL [lonepeunsie u mpoobHbIe BOIHBL. MHTEpdepentus
U qudpakius MEXaHUYECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. Bricora Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBIL. YCJIOBUS M3JIYyYECHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, v B anekrpomarHutHOW BoJsiHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)XX€HUE, TMpeJIoMJIEHUe, TMoJspu3anus, Iudpakuus,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[[lkama »BIEKTPOMArHUTHBIX BOJIH. [IprMeHEeHME HIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI PaIMOCBS3H U TENEBUACHUA. Pannonokamnus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHudecknue yCTPOWCTBA M MPAKTUYECKOEC NPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPA3BYKOBAas [MArHOCTMKA B TEXHUKE M MEAULMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

15



Jlemoncmpayuu

O0bpazoBanue 1 pacrpoCTpaHEHHE MOMEPEUYHBIX U TPOAOIBHBIX BOJIH.

Konebumromieecs Teo Kak HCTOYHUK 3BYKa.

Hab6utoieHue otpakeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHinu u AuPpakinu MEXaHHIeCKUX BOJIH.

3BYKOBOW pE30HAHC.

Habumoienue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOM U 4aCTOTOU
KoJie0aHui.

HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HTepepeHLUs.

Tema 3. OnTuka

I'eomerpuyeckas ontuka. IIpsMosnHEHOE paclpOCTPaHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxeHusi cBera. llocTpoenue wH300paxeHHIl B
IUIOCKOM 3€pKae.

[IpenomiieHne cBeTa. 3aKOHBI NPEJIOMIICHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBI  yroa  IOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CiioxxHbIl cocTaB 0enoro cBera. LBer.

Cobuparonye u paccenBaromye JuH3bl. ToHkas nuH3a. OKycHOE paccTOsIHUE U
onTuyeckas cuia TOHKOW mauH3bL. IlocTpoeHune wu300paxkeHHl B coOHparomux u
pacceuBaromux JMH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. MHTepdepenius cBera. KorepeHTHble UCTOYHUKH. Y CIOBHS
HAOJIOJIEHUS! MAaKCUMYMOB U MUHUMYMOB B HMHTEpP(PEPEHLHUOHHONW KapTHHE OT JBYX
cUH(pa3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakius cera. udpakimonHas pemérka. YClIOBHE HaOIIOICHHS TJIABHBIX
MaKCUMYMOB IpY NaJ€HUH MOHOXPOMAaTUYECKOTO CBETAa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: OUKH, JIyTa, (hoToanmnapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAS ONTUKA, AUPPAKIUOHHAS
peLIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsAmonMHENHOE  pacHpOCTpaHEHUE, OTPAKEHUE U IPEIOMIICHUE  CBETA.
OnTuyeckue npuOOpHI.

[TonHoe BHyTpeHHEe oTpakeHue. Moenb CBETOBO/1a.

HccnenoBanue CBOMCTB M300payKeHU B TMH3AX.

Mopenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenue nnrepdepeniuu crera.

Habmronenue nudpakiuu ceera.

Habmronenue qucriepcun cBera.
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[TonydeHune ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydenue criekTpa ¢ TOMOIIBI0 AU(PAKITMOHHON PEIIETKH.

Ha6nronenue nonspusanum cBeTa.

Yyenuueckuii sxcnepumenm, 1a6opamopHule pabomsl

N3mepenne nokasaress npeoMIIeHUs CTEKIa.

WccnenoBanue cBONCTB M300paKeHUH B JTMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3jen 6. OcHOBBI crielIHAIBLHON TEOPUH OTHOCUTETbHOCTH

I'paHuiel IPUMEHMMOCTH KJIACCUYECKOW MexaHukW. l[locTynmarel crienuanibHON
TEOPUH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJS CKOPOCTHM CBETa B BaKyyMe,
MPUHIIUAI OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalleHHUe
JUTUHBI.

DHEprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MacChI C SHEPTUEN U UIMITYJIBCOM PEISTUBUCTCKON YaCTUIbI. DHEPTUS TTOKOSI.

Paznen 7. KBanroBas ¢pusuka
Tema 1. DiieMeHTHI KBAHTOBOI ONITHKHU

®otonbl. Popmyna [Inanka cBs3u 3HEpruu POTOHA C €ro YaCTOTOH. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue @otoddpdekra. Onbitel A.I'. CroneroBa. 3aKOHBI
dbotorpdexra. VYpaBuenue DitHmreitna s poroadpdexra. «KpacHas rtpanunay
dboTtorddekra.

JlaBnenue cBera. OmbeiTel I1.H. JIcGenena.

XHUMHYECKOEe IEHUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U  MPAKTUYECKOE TMpUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QheKT Ha YCTaHOBKE C IIMHKOBOM TLIIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. CTtpoenue aroma

Mopens aroma Tomcona. OmbiTel Pesepdopna 1o paccessHUIO 0-4acTHIIL.
[Inanerapnas moaens atoma. [loctynarsl bopa. M3nyuenue u norioiienrue (OTOHOB NpU
IepeXo/Ie aToOMa € OJTHOI0 YPOBHS SHEPruu Ha Apyroil. Buasl cnektpoB. CriekTp ypOBHEN
DHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoiictBa uyactuil. Bomubl ge bpoitnsa. KopnyckynspHo-BOTHOBOM
Ty aJli3M.

CHoHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPAJIbHBIN aHAIN3
(ceKTpocCKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.
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Jlemoncmpayuu

Mopens onbita Pezepdopra.

Onpenenenue IIMHBI BOJHBI JIa3epa.

Habmoienne nuHeyaThIX CIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaGnronenue nuaeiyaToro cnekTpa.

Tema 3. ATomMHoOe€ sIAPO

OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbIThl Pesepdopaa mo ompeneneHuto cocraBa paguoaAKTUBHOIO
usnydenus. CBoicTBa anb(da-, 6eTa-, raMMa-u3iydeHus. BiausiHue painoakTUBHOCTU Ha
JKUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HedTpoHa. Hykmonnas mopens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbba-pacniaa. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacrnajn. ['amma-uznydyeHue.
3aKOH paIMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siape. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES sI€Ep.

SAnepubrit peaktop. TepmosinepHbiii cuHTe3. [IpoOaeMbl U MEPCIIEKTUBHI SIEPHOM
DHEPIreTUKH. DKOJOTHYECKUE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHbIe YaCTULBI. OTKPBITUE TIO3UTPOHA.

MeToabl HAOTIOAEHUS M PETHCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nUecKol KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: JO3UMETpP, Kamepa
Buiibcona, sinepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CUY€TYMK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

NccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. DyieMeHTBI ACTPOHOMMU M ACTPOPU3UKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpHknagHOE M MHPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUM.

Bun 3Bé3nnoro Heba. Co3Besnus, ipKkue 3BE3/bI, TUIAHETHI, UX BUJIMMOE JIBIDKCHHE.

ConHeuHas cucrema.

Counnne. ConHeyHas akTUBHOCTh. MicTounuk sHeprun CosHia v 3BE3/1. 3BE3/bI, UX
OCHOBHBIE XapAKTEPUCTUKU. Jlnarpamma «CIEKTPaIbHbIN KJIACC — CBETUMOCTBY. 3BE3/bI
IJIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB) JIJI 3BE3]] IJTaBHOU
MOCJIEN0BATENBHOCTUH. BHyTpeHHee crTpoeHue 3BE3A. COBpEMEHHBIE IPEACTABICHUS
0 MPOUCXO0XKACHUU U 3BooInK COJHIA U 3BE3. DTamnbl )KU3HU 3BE3I.

Muieunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u nemxenue CosHia B ['asiakTuke.
Tunel ranakTuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApPaxX rajJakTHK.
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Bcenennas. Pacmupenue Bcenennoil. 3akon Xa00sia. PasOeranue ramgakTuk.
Teopus bonbmoro B3peiBa. PenukToBoe n3iydeHue.

Macmrabnas ctpyktypa Beenennoit. MertaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yyenuueckue nabnrooenus

HaGnronenuss HEBOOpPYKEHHBIM TIJ1a30M  C  HCIOJIb30BAHMEM KOMIIBIOTEPHBIX
MPWIOKEHUH JUIsl OPeIeTICHUS MOJI0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3/IBL.

Ha6mronenus B reneckon JIynsl, mianet, Muneunoro [TyTu.

O6o0maroniee NOBTOPpeHUE

Ponb pusuku u acTpOHOMHUM B YKOHOMHUYECKOW, TEXHOJIOTMYECKOM, COLIMAILHON U
THYECKON cdepax AesITeNbHOCTH YelOBEKa, POjb M MECTO (PU3MKH U aCTPOHOMHUU
B COBPEMEHHOW HAYYHOW KapTUHE MHpA, POJIb (PU3HYECKOW TEOpUH B (OPMHPOBAHUU
OpeCTaBICHUA O (U3NYECKON KapTUHE MHpa, MECTO (U3NYECKOM KapTHUHBI MHpa
B 00ILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 0a30Boro ypoBHs B 11 kitacce ocymiecTBisieTcs: ¢ y4ETOM
COJIep KaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMUH,
reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (akT, Tumnore3a, (puanyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peumieHUE CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKLHUU:
CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECCTBO,
BEKTOPbl M HX NPOCKLUHUHM HA OCH KOOPAWHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIC
AJIIEMEHTAPHBIX (PYHKIUN, TPU3HAKU MOJI00MS TPEYrOJbHUKOB, OMPEAEIICHUE MIIOIATN
I0CKUX puryp u o6béma Ted.

buonocus: anexrpudeckue sIBICHUS B )KMBOM MPUPOJE, KOJIeOATeNbHbIE JBUKEHUS
B JKMBOW NPHUPOJE, ONTHYECKHE SBICHUS B JKUBOW NPUPOAE, NECUCTBHE paavalldU
Ha KMBbIE OPTAHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAS] CTPYKTYpa TBEPIBIX TEJL,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON PEMIETKY, CIEKTPAIbHBIA aHAN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MJIM, 3aJIEKU MArHUTHBIX pyl, (HOTOCHEMKa
36MHOM OBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHUM.

Texnonoeus: JMHUM  DJIEKTPONEpENad, TIEHEpaTop  IEPEMEHHOIO  TOKa,
AJIEKTPOABUTATEND, MHIYKIIMOHHAS I1€4b, paJap, PpaAUONPUEMHUK, TEIEBU30D, AaHTCHHA,
tenedoH, CBU-neus, NpoeKIMOHHBIN anmnapar, BOJIOKOHHAs ONITUKA, COJTHEYHast OaTapesl.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenune yueOHOro mnpeamera «®Pu3uka» HA YPOBHE CpeAHEro oOIIero
oOpa3zoBanus (0a30BBI ypOBEHB) OJDKHO OOECIEUUTHh JOCTHIKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX H ITPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS y4yeOHOro mnpeamera «DU3MKa» JOIKHBI
OTpaXXaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOYYalrOIIUMXCS  PYKOBOJCTBOBATHCS
chOpPMHPOBAHHON BHYTPEHHEH TIO3UIMEH JIMYHOCTH, CHUCTEMOW  I[EHHOCTHBIX
OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOCKICHHUM, COOTBETCTBYIONIUX TPAAUIIMOHHBIM
[EHHOCTSIM POCCUHCKOTO O0O0IlecTBa, PACHIMPEHUE KU3HEHHOTO OIbITa W OIbITa
JEATEIPHOCTH B IIPOLIECCE pealli3allid OCHOBHBIX HANpPaBIICHUN BOCIIATATEIBHOU
JESTENBbHOCTH, B TOM YUCJIE B YaCTHU:

IPa’KAAHCKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKON TMO3UIIMU OO0Yy4YalOIIErocsi Kak aKTUBHOTO M
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

MIPUHSTHE TPaJULIHOHHBIX 00I11eYeT0BEUECKIX T'YMaHUCTHYECKUAX 51
JIEMOKPAaTHYECKHUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPakAaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHME B3aUMOJEHUCTBOBATH C COUUAIBHBIMUA UHCTUTYTAMU B COOTBETCTBUU C UX
GyHKIUSIMU ¥ HA3HAYCHUEM;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU AEATEIbHOCTH;
NAaTPUOTHYECKOTO BOCIIUTAHMSL:

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN TPAKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA;
LICHHOCTHOE€ OTHOLIEHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXXEHUSAM

POCCHICKUX YUEHBIX B 001acTU (PU3UKU U TEXHUKE;
JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEJICHUS;

CIIOCOOHOCTh  OIICHMBAaTh CUTYallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHHUE YCTOMYHUBOTO OYIYIIETO;
ICTETHYECKOTr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYash ACTETHKY HAYYHOT'O TBOPYECTBA,
puUCyIero pu3n4ecKoi HayKe;
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TPY/J0BOI'0 BOCHIUTAHUA:

WHTEpEC K pasNmuyHbIiM cepaM mpodecCHOHANBEHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOH, YMEHHE COBEPIIaTh OCO3HAHHBIM BHIOOP OymyIIci
npodeccun u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL,

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (DHU3UKU
Ha IPOTSHKECHUN BCCH YKU3HH,

IKO0JIOTHYECKOr0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH SKOJIOTHICCKOM KYJIBTYPBI, 0OCO3HAHUE TII00aIbHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

IUTAaHUPOBAHHUE W OCYIIECTBIICHUE JCHCTBUH B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHMS [IeJICH YCTOMYNBOTO Pa3BUTHS YCIOBEUCCTBA,;

Pacmipenue ombiTa AESTEIPHOCTH DKOJOTHYECKON HAMPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3HUKE;

HEHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs GU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAYYHOU NEATEIbHOCTH, TOTOBHOCTh B TIPOIIECCE M3yUCHHUS

(1)I/I3I/IKI/I OCYHICCTBIIATH IIPOCKTHYIO u HCCICOA0BATCIIBCKYIO ACATCIIBHOCTD
HWHIWUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE IeiiCTBUSA
Ba3oBnle Jornueckue 1eMicTBUSA:

CaMOCTOSTENbHO (POPMYJIMPOBATh U AKTYaJM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

OIIPCACIIATE HCIIN ACATCIIBHOCTH, 3a/1aBaTh IapaMETPbI 1 KPUTCPHUHN UX JOCTHIKCHHA,

BBISIBJISATh 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PACCMATPUBAEMBIX (DHU3MUECKUX
SIBIICHUSX

pa3pabaThiBaTh IUIAaH peUIeHUs NPoOJeMbl C Yy4€TOM aHalM3a HWMEIOIINXCS
MaTepHaIbHBIX U HEMAaTEPUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
IEJISM, OLICHUBATh PUCKH TIOCTIEACTBUHN ACATCIBHOCTH;

KOOPJIMHUPOBATh U BBIMIOJIHATH pabOTy B YCIOBUAX PEaIbHOTO, BUPTYAJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPH PEIICHUHN KU3HECHHBIX IIPOOJIEM.
Ba3oBble ucciaeaoBaTe/bLCKHeE AeHCTBUS:

BJIAZICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMA TIOHATHSIMH M METOJAMH
buznuecKoil HayKu;

BJIaJICTh HAaBbIKAMHU Y4eOHO-HCCIIEJOBATEIbCKON W TMPOEKTHON JAEATENbHOCTH
B oOyiacTé (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSTEIBHOMY MOUCKY
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METOJIOB pEeLIeHUs 3a/1a4 (PU3NUECKOTO COACPKAHMSI, IPUMEHEHHIO Pa3IMYHbIX METO/I0B
MO3HAHUS;

BJIQJETh BUJAMU JEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX CUTYaIUsIX, B
TOM YHCJIE IIPU CO3JJaHUH YUE€OHBIX IIPOEKTOB B 001acTU (PUBHKH;

BBISIBJISITh IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTyaJIn3UpOBaTh 3ajauy, BbIIBUTaTh
TUNOTE3y €€ pelIeHUs, HAaXOAUTh apIyMEHTHI Ui I0KAa3aTeIbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh MAPaMETPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHUS 3aJlaul pe3yNbTaTbl, KPUTUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh M  (OpPMYyJIHpOBaThb COOCTBEHHbIE 3aJaud B  00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (PU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsAM, OLIEHUBATh MPUOOPETEHHBIHN ONBIT;

YMETh  [EPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYI0  001acThb
KU3HEJEATEIIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTEH;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OPUTrHHAIbHBIE ITOAXO0/IbI U PEILICHUS;

CTaBUTb MPOOJIEMBI U 331a4H, JOIYCKAIOIINE AIbTE€PHATUBHBIE PEILICHUS.

Pabora ¢ undgopmanmei:

BJAJ€Th HaBBIKAMU TMOJy4YeHHs UHGPOpMaluuu (PU3MUECKOrOo  COAepKaHUs
U3 HCTOYHHMKOB pA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYILECTBISATh IIOUCK, AaHAIIU3,
CUCTEMATH3allMI0 W WHTEpHpeTanui0 HMHQOpMalMM pPA3IMYHBIX BHUAOB U (opM
IIPE/ICTaBJICHHS;

OLICHUBATh IOCTOBEPHOCTh HH(POpMAIIIH;

UCIOJb30BaTh CPENCTBa MHMOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEHICHHWH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX ¥ OpPTaHU3aIMOHHBIX 3aJa4 C
coOmoeHueM TpeOOBaHMM JIPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MNpaBOBbIX W JATUYECKUX HOPM, HOPM HMH(POPMALMOHHOU
0e30macHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B Pa3IMYHBIX (opMmaTax c yuy€ToMm
Ha3HAuY€HUs HMHPOpPMALMU U LEJIEBOM ayJIUTOPUH, BBIOMpas ONTHUMAIbHYIO (QopMy
IPEJICTaBICHUS U BU3YAIU3ALUH.

KomMMyHuKaTHBHBIC YHUBepCaJibHble yuyeOHbIC JeiiCTBHUA:
OCYUIECTBJIATH OOILIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU €SITEIbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYaIlMi U CMATYATh KOHPIUKTHL;
Pa3sBEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB;
MOHKUMATh U UCIIOJIb30BaTh MMPEUMYILECTBA KOMAaHAHON U HHIUBUAYAJIbHOU padoOThI;
BbIOMpATh TEMATHUKY U METO/Ib COBMECTHBIX IEUCTBUH € YUETOM OOILIUX HHTEPECOB,
Y BO3MOKHOCTEU Ka)XJOT0 YJICHA KOJUIEKTUBA;
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NPUHUMATh L€ COBMECTHOM €SI TENIbHOCTH, OPraHU30BbIBATh U KOOPJUHUPOBATD
JENUCTBUS IO €€ JOCTUXKEHUIO: COCTABIISTH IJIaH ACUCTBUH, pacipeIesiTh PO C YUETOM
MHEHUW yYaCTHUKOB, OOCYK/JIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KAa4€CTBO CBOETO BKJAJla M KaXJOr0 y4YacTHUKA KOMAaHIbl B OOIIMi
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb  HOBbIE MPOEKTHI, OIEHUWBATh UJEW C T[O3UIMA HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHUE B PA3IMYHBIX CUTYyAIUsX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKECHUE, OBITH MHUITMATUBHBIM.

PeryassTuBHbIe YHUBepcaJbHbIe YyuyeOHbIE eilcTBUSs
Camoopranuzanus:
CaMOCTOSITEIIEHO OCYIIIECTBIIATh TO3HABATEIbHYIO ICSITEIIBHOCTD B 00J1acTH (DU3UKU
U aCTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1aUH;
CaMOCTOSTENIbHO COCTaBIISATh IUJIaH PEUIEHUS] pacUETHBIX M KAYECTBEHHBIX 3a]ad,
IUIaH  BBITMOJHEHUS TIPAKTUYECKOM palboThl € Y4E€TOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;
JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;
pacHIMpATh paMKi y4eOHOT0o IIpe/IMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;
JienaTh OCO3HAHHBIN BEIOOP, ApTyMEHTUPOBATH €ro, OpaTh Ha €0 OTBETCTBEHHOCTh
32 pEILICHMUE;
OIICHUBATh MPUOOPETEHHBIN OMBIT;
CIocoOCTBOBAaTh (POPMUPOBAHUIO M TIPOSIBICHUIO IPYAUIIMU B 00JacTU (PU3UKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAIbHbIN HHTEJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHBBI B JCSTEIBHOCT,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
BJIAJICTh HAaBBIKAMH TMO3HABATEIBHOU PEQIICKCUU KAaK OCO3HAHHS COBEPIIAEMBIX
JIEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;
UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHNS;
YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO0 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI M apPT'YMEHTBI APYTUX IPHU aHAJIU3E PE3YIbTATOB ACATEILHOCTH;
MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;
PUHUMATh MOTHBBI U apTYMEHTHI APYTHUX MIPU aHAIU3E PE3YJIbTATOB JEATEILHOCTH;
MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.
B mnpouecce mOCTHXKEHHS JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBI 11O
busuKe 115 YpOBHS CpeaHEro o01ero 00pa3oBaHus y 00y4arouxcs COBEPIICHCTBYETCS
YMOIIMOHAIBHBIN WHTEIICKT, MPEINOJIAr Ak I
c(hOpMUPOBAHHOCTD:
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CaMOCO3HaHHS, BKIIFOYAIOIIETO0 CIOCOOHOCTh MOHHUMATh CBOE HMOIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIpaBJICHUsI Pa3BUTHUS COOCTBEHHOM SMOIIMOHAIBHOU cdhephl, OBITh
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUSA, BKIIOYAIONIET0 CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHNE, CIIOCOOHOCTh aJIalITUPOBATHCS K SMOIIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOIICH CTPEMJIEHUE K JOCTHKCHHUIO 1IEJIU U
yCIieXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHME JICHCTBOBATh, HCXOJSl M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHHMATh SMOILMOHAIIBHOE COCTOSHHC
JIPYTUX, YYUTBIBATH €T0 MPU OCYIIECTBICHUHN OONIECHUS, CTIOCOOHOCTh K COUYBCTBUIO U
CONIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS C
JPYTUMH JIFOAbMHU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3peiaTh KOHMIUKTHI.

HPEJIMETHBIE PE3YJIbTATDBI

K xonny oOyuenust B 10 kiiacce mpeaMeTHbIE pe3ysbTaThl HA 0Aa30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (u3uku B (GHOPMUPOBAHUU
COBPEMECHHOW HAy4YHOW KAPTHHBI MHUpPA, B pPA3BUTUM COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIIBHOCTH JIIOAEH;

VUUTHIBATh  TPAHUIBI MNPUMEHEHHUS  W3YUYCHHBIX  (PUBMYECKHUX  MOJETCH:
MaTepuaibHas TOYKa, WHEPIMAIbHAs CHUCTeMa OTCY€Ta, aOCOJIIOTHO TBEPAOE TEIIO,
WJICAIBHBIN Ta3, MOAEIU CTPOCHMSI Ta30B, XKUJKOCTEW W TBEPIABIX TEJ, TOUYCYHBIN
ANIEKTPUUYECKUH 3apsil PU pelIeHUH (PU3NUECKUX 3a]1ay;

pacno3HaBaTh (pU3MUYECKHE SBICHUS (TIPOIECCh) W OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
AIEKTPOJAVMHAMHUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHENHOE [IBUKECHUE,
CBOOOJIHOE TaJICHHUE TeJI, IBUXKEHUE 1O OKPYKHOCTH, WHEPIUS, B3aUMOJICUCTBUE Tell,
nuddys3usi, OpOYHOBCKOE ABUKEHUE, CTPOCHUE KUIAKOCTEN U TBEPABIX TEJ, U3SMEHECHUE
o0béMa Ten mpu HarpeBaHuW (OXJAXKIECHUU), TEIUIOBOE pPaBHOBECHE, HCIApEHHE,
KOHJIEHCAIIU, TIJIABJICHUE, KPUCTAJIN3al1s, KUTICHUE, BIAJKHOCTh BO3/1YyXa, ITOBBIIIICHUE
JIaBJICHHS ra3a MpU €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBS3b MEXIY MapaMeTpaMu
COCTOSIHMS Ta3a B U30IPOLECCAX, DIICKTPU3ALUS TEN, B3aUMOJICCTBUE 3apsiI0B;

OTNHUCBHIBATh MEXAHUYECKOE JIBMKEHUE, HCIOb3Yysl (U3NYECKUE BEJIUYUHBI:
KOOpJIMHATa, MyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUila, UMITYJIbC
Tela, KUHETHYEeCKas JHEPrus, MOTCHIMaIbHasl DSHEpPrus, MEXaHudeckas padorTa,
MEXaHUUYECKasi MOIIHOCTh; MIPU OMUCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKUM CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS ¢ EIUHUIIBI, HAXOIUTh (HOPMYIIBI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BETUUNHAMU,
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ONMCBHIBATh U3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS, UCIIOJIb3Ys
¢busznyecKkue BeIWYUHBIL: 1aBIICHUE Ta3a, TEMIEPaTypa, CPEAHssI KHHETUYECKasi SHEPTUs
Xa0THYECKOrO0 JBWKEHHUS MOJIEKYJ, CpEAHEKBaJpaTU4YHAs CKOPOCTb MOJEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, padora rasza, Ko3(p(UUUEHT MOJE3HOrO
JEUCTBUS TEIUIOBOIO ABUIATEIA; MPU OMHCAHUU NPABWIBHO TPAKTOBAaTh (PU3NUECKUI
CMBICJI UCIOJB3YEMBIX BEIMYMH, UX OO03HAUECHMsS M E€AMHMUIIBI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOLIHUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BEIMUUHAM;

ONMCHIBATh M3YyYCHHBIC JJIEKTPUYECKUE CBOMCTBA BEIIECTBA M JIIEKTPUUYECKHE
ABJIEHUST (IPOLECCHI), HMCHOIb3Ysl (U3UUECKUE BEJIMYMHBL: AJIEKTPUUYECKUN 3apsf,
AIEKTPUYECKOE MOJIE, HAMPSHKEHHOCTD MOJISA, MOTEHIMAN, Pa3HOCTh NOTEHIMAIIOB; MPU
ONKCAaHUU TMPABUIBHO TPAKTOBATH (DU3MUECKUH CMBICI MCIIOJNB3YEMbIX BEJIMYMH, UX
0003HAYEHHUS W €IMHUIIBI, YKA3bIBaTh (POPMYJIIBI, CBSI3bIBAIOIINE AAHHYIO (DU3UUECKYIO
BEJIMYUHY C APYTMMH BEIMYHHAMY;

aHAJIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U SIBICHUS, UCTIOIb3Ys PUINUECKUE 3aKOHbI
W NPUHIUIBL: 3aKOH BcemupHoro tsrorenus, I, II m III 3akonsl HeroToHa, 3aKkoH
COXpPaHEHUS MEXAHWYECKOW DJHEPruu, 3aKOH COXPAaHEHWs WMILYJbCa, IPUHLHAII
CYNEpIO3ULIMA CWJI, TPUHLUI PABHONPABHUS WHEPHHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeIHEel KWHETUYECKOM HHEPruu TEIJIOBOTO JBHMIKEHUS MOJIEKYJI C aOCONIOTHOM
TEMIIepaTypoi, MEpPBbI 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsiaa, 3akoH KysnoHa, mpu 3ToM pa3inuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BbIPAKEHUE U yCIOBUSA (IPaHHULIbI, 001aCcTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHLMUIIBI JIEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3inyaTh YCJIOBUA HMX O€30MaCHOTO HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBIMOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAaHUIO (PU3UUECKUX SIBJICHUN U MPOLIECCOB
C HCIOJIb30BAaHUEM IMPSAMBIX, U KOCBEHHBIX H3MEPEHUH, MpH 3TOM (OPMYIHPOBATH
npoOiemy/3aaqy W THUIOTE3y Yy4eOHOTO SKCIEpUMEHTa, cOoOMpaTh YCTAHOBKY M3
MPEI0KEHHOTO0 000PYI0BAHUS, IPOBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBObL;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHHS (PU3UUECKUX BETUYUH, IPU ITOM
BbIOHMpaTh ONTUMAJbHBIA CHOCOO M3MEPEHHsT U HCIOJIb30BAaTh W3BECTHBIE METObI
OLICHKH MOTPENTHOCTEN U3MEPEHUM;

MCCJIEI0BATh 3aBUCUMOCTH MEXAYy (U3MUYECKUMHU BEIMUYMHAMU C UCIOIb30BAHUEM
OPSIMBIX M3MEPEHHH, TIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTAThI
MOJIY4YeHHOW 3aBUCHUMOCTU (PU3MUYECKUX BEJIMYMH B BHJE TaOMUI U TpaduKoOB, AeNaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEeI0BAHNUS;

co0roAaTh mpaBuiia 6€30MacHOro Tpya MpH MPOBEICHNUN UCCIIEIOBAHUN B paMKax
y4eOHOI0 3KCIIEPUMEHTA, YUEOHO-UCCIIEA0BATENbCKOM M MPOEKTHOM AESTENbHOCTHU C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOHCTB U TJAOOPaTOPHOro 000pyI0BaHUS;

pemarh pacy€THbIE 33Jaud C SBHO 3aJaHHON (U3NYECKON MOJENBIO, HCHOIb3Ys
¢dbu3nueckue 3aKOHbl M MPUHIMIIBI, HA OCHOBE aHajiu3a YCJIOBHS 3aJayd BbIOMpATh
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(bu3NYECKYI0 MOZIEIb, BBIACIATH (U3NUYECKUE BEIMIUHBI U (POPMYIIbI, HEOOXOIUMBIE TS
e pelieHus, MPOBOJUTh Pacu€Thl M OLIEHWBATh PEATbHOCTH IMOJTYYCHHOTO 3HAYCHUS
($u3NYECKOIl BEINYNHBI;

pelarh KayeCTBEHHBIC 3aJauyM: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[ENOYKY pACCYXIEHUH C OMOpod Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue SBICHUS,

WCIIONIb30BaTh MpPH PEHICHUH Y4eOHBIX 3aJad4 COBpPEMEHHbIE HH(OpPMAIMOHHBIC
TEXHOJOTMM I TIOMCKA, CTPYKTYpUPOBAaHHWS, HHTEPHPETALUMU U NPEICTaBICHUS
y4eOHOW M HayYHO-ITOMYJISIPHOM NH(OpMaLnK, TOJIyY€HHON U3 pa3InYHbIX UCTOYHUKOB,
KPUTHUYECKH aHAIU3UPOBATH NOJIy4aeMyr0 HHPOPMAIIHIO;

MPUBOIUTH TPUMEPHl BKIIaJa POCCHUCKUX M 3apyOekKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HaYKH, OOBSICHEHUE IPOLIECCOB OKPYXKAIOIIETO MUPa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCIIOJb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UMKE B IOBCEIHEBHOM XU3HU IS
obOecnieueHuss 0€30MacHOCTH TNpu oOpalleHud ¢ npudopaMu U TEXHUYECKUMHU
yCTpOMCTBaMM, [JIsi COXPAHEHHs 3J0pPOBbSl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKaloIIeH cpere;

paboTaTh B TPYMIIE C BHIOJHEHUEM PA3TMYHBIX COLMATIBHBIX POJICH, TIIAHUPOBATh
paboTy TIpynmbl, palUOHAJIbHO pacHpeleisTb O0O0S3aHHOCTM M IUIAHUPOBATH
JIESITEIbHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJeKBATHO OIICHUBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI.

K xonuy o0yuenuss B 11 kJiacce mpeaMeTHbIE pe3ysbTaThl HA 0Aa30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B GHOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHpPA, B PAa3BUTUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKON JEATEIbHOCTH JIOJICH, LEJIOCTHOCTh M €IUHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHMIIBI TPUMEHEHUS! U3YYCHHBIX (DPM3MYECKUX MOJIENCH: TOYSUHBIN
ANEKTPUUYECKUH 3apsl, JIyd CBETa, TOUEUHbIM UCTOYHUK CBETA, siAEpHAst MOAEIb aToMa,
HYKJIOHHAs MOJI€JIb aTOMHOTO si/ipa MpHU pPelIeHUuU (PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKHE SBICHUS (TPOLECChl) U OOBICHATH HMX HA OCHOBE
3aKOHOB DJJICKTPOJMHAMUKM W KBAHTOBOM (DU3BMKU: DJIEKTpUUYECKas MPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBHE
MarHuTOB, JJEKTPOMAarHUTHAs WHAYKIIUS, TEUCTBUE MAarHUTHOTO IOJIs HA MPOBOJIHUK
C TOKOM W JBWXKYIIUWACS 3apsl, OJJICKTPOMATHUTHBIE KOJiOAHUS W  BOJIHBI,
MPSMOJIMHEMHOE PACTIPOCTPAHECHHE CBETa, OTPAKEHHE, MIPEIOMIICHUE, HHTep(EepeHIIns,
mudpakiys U TOJApU3AIKsl CBETa, AWCHEpCHUs CBeTa, (OTOIICKTPUUYECKUN dPheKT
(boToaddexT), cBeTOBOE MaBICHHE, BO3HHMKHOBCHHE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAs! PAAMOAKTUBHOCTH;
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ONUCHIBATh HW3YYEHHBIE CBOMCTBA BeElIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHE, IEKTPUUECKYIO MPOBOJMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE
sBNIeHUS (TIPOIIECCHI), UCTIONB3Yd (PU3NUECKUE BEIMUYMHBL: SJECKTPUUCCKUN 3apsf, CHUiia
TOKa, JJEKTPUYECKOE HANpPsUKEHHE, JJIEKTPUYECKOE CONPOTUBICHUE, Pa3HOCTH
MOTEHIMAJIOB, 3JIEKTPOABMKYILAs CUila, pad0oTa TOKA, MHAYKIUS MarHUTHOTO MOJIS, CUa
Awmnepa, cwia JlopeHna, MHAYKTMBHOCTh KaTyIIKH, SHEPIUs DJIEKTPUYECKOTO MU
MarHUTHOTO TOJIEH, IEPUOJ M YacTOTa KOJEOAHUN B KOJIEOATEIbHOM KOHTYpE, 3apsa U
CHJIa TOKa B TPOIlECCe TapMOHMYECKUX BJICKTPOMArHUTHBIX KoseOaHuil, (hoKycHOe
pacCTOSIHUE W OINTHUYECKas CWiIa JIMH3bL, IPU ONHWCAHWM IPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICT UCTIONB3YEMBIX BEIMYUH, UX 0003HAYCHUS U €AMHHUIIBI, YKA3hIBATh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUNHY C JPYTUMU BETUYMHAMU;

OIHCHIBATh U3yUEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIOJB3YST (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YHEPTUS
Y UMITYJIbC (POTOHA, IEPHO/] NTOJTypACTIaa, SHEPTUS CBSI3U aTOMHBIX sIJIep, IPU ONIMCAHUU
MPaBUIBLHO TPAKTOBATH (PM3HUUECKUI CMBICI UCTIOIb3YEMBIX BETUYHH, UX 0003HAUYEHUS U
€AVHMIIBI, YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO (PU3UYECKYIO BEJIMYHHY C
JIPYTMMH BETUYMHAMU, BBIYUCIISATH 3HAU€HUE (PU3NYECKON BETUUHHBI;

aHAJIU3UPOBATh (PU3UUYECKHE MPOLIECCHI U SIBJICHUS, UCTIOJB3Ys (PU3NYECKUE 3aKOHBI
Y NPUHIMUIBL: 3aK0H OMa, 3aKOHBI ITOCJEN0BATEIBHOTO U MAPAJUIEIBHOTO COEANHEHUS
IIPOBOJAHUKOB, 3aKOH JDxoyns—J/IeHna, 3akOH AIEKTPOMAarHWTHOM WHIYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO paclpOCTPAHEHUsSI CBETa, 3aKOHbl OTPAXEHUS CBETa, 3aKOHBI
IpEJIOMJICHUSI CBETA, ypaBHEHHE OWHINTEHHA i (oTtodderTa, 3aKOH COXpaHEHUS
HHEPrUH, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXPAHEHHUS JIIEKTPUUECKOro 3apsja,
3aKOH COXPaHEHUsI MaCCOBOT0 YMCJIA, OCTYJIAaThl bopa, 3aK0H paanoakTUBHOIO pacnana,
OpU S3TOM pa3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTU4ecKoe
BBIPKEHHE U YCIIOBUS (TPaHUILIbI, 00JACTH) MPUMEHUMOCTH;

ONpeNeNsaTh HaNpaBJIEHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJII MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTh M ONHCHIBATH M300pa’KE€HHE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIoM, TOHKOM
JIMH301;

BBITMOJIHATH SKCIIEPUMEHTHI [0 UCCIIEIOBAaHUIO (PU3NYECKUX SIBJICHUM U MPOLIECCOB
C HCIOJIb30BAaHUEM IMPSAMBIX, U KOCBEHHBIX HM3MEPEHHIl: MpH 3TOM (POPMYIHPOBATH
npobsieMy/3ajady M THUIOTE3y Y4Ye€OHOro OJKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IpeJI0AKEHHOT0 000pyA0BaHNUS, TIPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, TIPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CIMOCOO H3MEPEHUs M HCIOJIb30BaTh M3BECTHHIE METOJIbI
OLICHKH MOTPEUTHOCTEN U3MEPEHHU;

UCCJIeIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C MCIOJIb30BAHUEM MPSMBIX
U3MEpPEHUI: TpH HSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHUPOBATh PE3YJIbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUJAE TaOIHIl U TpadUKOB, J1€1aTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIeI0BAHNUS;
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co0roAaTh IpaBuiia 0€30MacHOro TpyAa MPH MPOBEIEHUU HCCIEA0BAHNN B paMKax
y4e0HOTO HKCIEPUMEHTa, Yy4eOHO-UCCIIEN0BATENbCKOW U MPOEKTHOM NEATEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPATOPHOIO 000y 10BaAHUS;

pemarh pacyéTHbIE 3aJaud C SBHO 3aJaHHON (PM3UYECKON MOJAEINBIO, UCHOIb3Ys
(¢u3nyecKkue 3aKOHbl U IMPHUHIMIBI, HA OCHOBE aHAM3a YCIIOBUS 3aJaud BBIOMPATH
(bu3NYECKYIO MOJIEIb, BBIACITH (PU3MUECKUE BEIUYUHBI U (DOPMYIIbI, HEOOXOIUMBIE IS
€€ pelIeHMs, IPOBOAUTh PACUYEThl M OLICHUBATH PEAJIbHOCTh IOJIYYEHHOTO 3HAYEHUS
(U3UYECKON BEIIMUNHBI,

pemiaTh KayeCTBEHHBIE 3aJadyM: BBICTPAWBAaTh JIOTMYECKHM HENPOTHBOPEUYUBYIO
LEMOYKY pACCYXJCHUI C ONOpOHM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

WCIONIb30BaTh MpPH PEIICHUH Y4eOHBIX 3aJad4 COBpPEMEHHbIE HH(GOpPMAIMOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYpUPOBAaHUS, HHTEPIPETAUUMU M IPEIACTaBICHUS
y4eOHOH U HAYYHO-TIOMYJISIPHOM HH(POPMALIMH, TIOJTyYEHHON U3 Pa3IMYHbIX ICTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJIYYAEMYI0 HH(POPMALIHIO;

OOBSACHATh NPHUHLMMBI JEUCTBHUS MaIIUH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3auyaTh yCIOBHS X O€30M1aCHOTO HCIOIb30BaHMS B IOBCEAHEBHON KU3HU;

OPUBOJUTH TMPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MTPOLIECCOB OKPYKAIOUIET0 MUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEIHEBHOM >KM3HU IS
oOecrieyeHus: O€30MAaCHOCTM TMpU OOpalmieHuu ¢ NOpudopaMH UM TEXHHUYECKUMU
yCTpOMCTBaMM, IJIsl COXPAHEHHs 30POBbSI U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B IpyMIIE€ C BHIMOJIHEHUEM Pa3IMUHbIX COLMANIBHBIX POJICH, MIIaHUPOBATh
paboTy TrpyMNmbl, palMOHAJIBHO pacHpenensiTb OO0SI3aHHOCTH M IUIAHUPOBATH
NeSATEIbHOCTh B HECTAHJAPTHBIX CUTYALMIX, aJIECKBATHO OLIEHUBATh BKIJIAJl KaXIOTO U3
YYaCTHUKOB TPYIIbI B pELUICHHE pacCMaTpUBAEMOM MPOOIEMBI.

28



TEMATHYECKOE IINIAHUPOBAHUE!

10 KJIACC
HanmenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkaHue
n/m 9acoB 00yYarommxcst
y4eOHOTO0 IpeamMeTa

Pasznen 1. ®u3uka u MeTOIbI HAYYHOTO MO3H

AHUA

1.1 | ®usuka u MeToIbI 2 ®u3uka — HayKa 0 IPUPOJIE. N3yyeHne HayqHbIX (AMIIMPUYECKUX U
HAy4YHOTI'O IO3HAHUS Hay4unble MeTO/1bI IO3HAHUS TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
OKPYKaIOILIETO MUPA. OKPYXAaIOILEro MHUpA.
Ponb s3xkcnepumenTa u Teopun OOcy:x1eHne rpaHul] IPUMEHUMOCTH
B [IPOLIECCE TTO3HAHUS IPUPOJIBI. ($U3MYECKUX 3aKOHOB U TEOPUH.
DKCNEepUMEHT B (PUBHKE. Pabora B rpymne 1o noaroToBke
MopenupoBanue pU3HMUECKUX KOPOTKHUX COOOIIEHUI O POJIM U MECTE
SABJIEHUH U IpoueccoB. Hayunbie (GU3HUKY B HayKe U B MPAKTUYECKOU
runotressl. Pu3ndecKue 3aKOHbI U JEATEIbHOCTH JIFOIEH.
Teopud. [ paHULIBI IPUMEHUMOCTH JleMoHCTpalus aHAJIOTOBBIX U
¢u3nueckux 3akoHOB. [IpuHIUN M(POBBIX U3IMEPUTENBHBIX TPUOOPOB,
COOTBETCTBHUS. KOMITbIOTEPHBIX TaTYUKOB.
Ponw u MmecTo dpusnku OcBoeHne OCHOBHBIX MPUEMOB PAOOTHI
B (hpopMUpOBaHUU COBPEMEHHOM ¢ uudpoBoi nadboparopueil no pusuke
Hay4YHOU KapTHUHBI MUDA,
B IMPAKTUYECKOM JIEITENBHOCTH JIFOAEH
Wroro 1o pazaeny 2

! Mpu paspaborke pabodeil MpPOrpaMMbl B TEMATHYECKOM IUIAHUPOBAHWH JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIB30BAHUS DIIEKTPOHHBIX (IH(POBHIX)

00pa30BaTeIbHBIX PECYPCOB, SBIIOMNXCS YI€OHO-METOAMYECKIMHI MaTepHallaMHy, COJIep)KaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 00pa3oBaHUM.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe JBUXKEHHUE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTepHAIbHON TOUYKH,
HX TIPOCKIIUUA HA OCU CUCTEMBI
koopauHat. CrioxeHue
MEPEMEICHHU M U CII0KEHUE
CKOPOCTEM.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUKECHUE.
['paduku 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
NepEMEILICHHS] MaTepUAIbHOW TOUKHU
OT BPEMEHHU.

CBoOogHOE nageHue. Y ckopeHue
CBOOOTHOTO TAJICHHUSL.
KpuBonuneniHoe 1BUXEHHUE.
JIBrKeHHne MaTepUaIbHOM TOYKU
10 OKPY>KHOCTH C MOCTOSTHHOM T10
MOJIYJIFO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon u yactoTa oOpareHus.
[eHTpOCTpEMHUTENIBHOE YCKOPEHHUE.
TexHuueckue yCTpoucTsa u

[IpoBeaeHnE SKCIEPUMEHTA: U3YyUECHUE
HEPABHOMEPHOTO JIBUKEHUS C LIEJIbIO
OMpeIeJICHUs] MTHOBEHHOW CKOPOCTH;
MCCIIEJOBAHUE COOTHOIIEHUS MEXKTY
MyTSIMU, POUJIEHHBIMU TEJIOM

3a IOCIIEI0BATEIbHBIC PABHBIC
MIPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU

C Ha4aJbHOM CKOPOCTHIO, PABHOM HYJIIO;
M3YUYCHUE IBUKEHUS IIapUKa B BI3KOU
YKUJIKOCTH; U3YUYEHUE JIBHXKCHUS TEa,
OpOIIIEHHOTO TOPU30HTAIILHO.
OOBsicCHEHHE OCHOBHBIX TPUHIIUTIOB
JIEVCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: CIIUJIOMETP, IEMHbIE U
pEMEHHBIE Nepe/laun JBUKCHUS; U
YCIIOBHUH WX O€3011aCHOTO
MCIIOJIb30BaHUs B TOBCEHEBHOM
AKU3HH.

Peliennie pacu€THbIX 3a/1a4 C SBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX (POPMYIT
KHHEMaTHUKHU.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHHEMAaTHYECKHUX
BEJIMYMH OT BPEMEHHU

JIJIsl PABHOMEPHOTO
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IIPAKTUYECKOE IPUMEHEHHUE:
CIIUJIOMETP, ABUKECHHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE TIEpEIaun

Y PABHOYCKOPEHHOT'0 IPSIMOJIMHENHOTO
JIBUOKCHUSL.

Pacno3znaBanue (pu3nuecKux sSBICHUMI
B yU€OHBIX OIIBITAX U OKpYXaroieu
KU3HU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JIBIDKEHHE, CBOOOHOE TTaJCHUE TEII,
JIBUKEHHE 110 OKPY>KHOCTH.

Omnucanne MEXaHUYECKOTO IBUKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpJUHATA, IYTh,
nepeMeENIeHHE, CKOPOCTb, YCKOPEHHE.
Pabora B rpynmnax npu miaHupOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpMAaIUK 110 TEME

2.2

JnHamuka

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. llepBpiit 3akoH HproToHAa.
NHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun
CyIEepNO3uLINKU CUl. BTOpoii 3aKoH

HproToHa 1151 MaTeprualibHOM TOYKH.

Tpernii 3akoH HproToHa

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

CpaBHEHME MacC B3aMOJICUCTBYOIINX
TEJL.

N3ydenne 3aBUCUMOCTH CHJIb
YOPYTOCTH OT iepopmaIiuu; CpaBHEHHE
CUJI TPEHUS TTOKOS, KAaUeHUs U
CKOJIbYKEHUSI.

OObsicHEHUE HEBECOMOCTH.
[IpoBenenue 3xcniepumMeHTa:
UCCIIEIOBAaHUE 3aBUCUMOCTH CHUJI
YIOPYTrOCTH, BOBHUKAIOIINX B MPYKUHE
U pe3MHOBOM 00pasIie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

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

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIBKEHUS U CHIIA
TpeHus nokosi. Koadduruent
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKECHUH TEJIA B JKUJIKOCTH
WJIY Ta3e.

[TocTtynarenbHOE M BpalaTeabHOE
IBUKEHHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CUJIBI OTHOCUTEIBHO OCH
BpaiieHus. [nedo cuibl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.
TexHuyeckue ycTporcTa u
MPaKTUYECKOE IPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB

nedopManuu; u3ydeHue JTBHKCHUS
OpycKa 1o HaKJIOHHOM TJIOCKOCTH;
HCCIIEIOBAHKE YCIIOBUI pAaBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpalCHUSI.

OO0bsacHenne ocoOeHHOCTEN
PaBHOMEPHOTO M PABHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO JBU)KEHUSI,
CBOOOIHOTO ITaJCHUS TEN, IBHKCHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TSTOTCHHUS.

OOBsiICHEHNE OCHOBHBIX ITPUHIIATIOB
JIEUCTBUS TMOIIIUITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHUS.
OOBsICHEHHUE JBIKCHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Petienue pacu€THbIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C MCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKU.

Pacno3naBanue pu3nyeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEH
KU3HU: UHEPIIMS, B3aUMOJICHCTBUE TEJ.
AHanu3 GU3NYECKUX MPOIECCOB U
SIBIICHUI C MCIIOJIb30BaHUEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMUPHOTO
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tsrotenws, |, |1 u III 3akonsr HeroTOHa,
MPUHIINI CYNEPIO3UIUN CUJI, TPUHIIUIL
PABHOINPABHOCTU MHEPIUATIBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXPAHEHHUS B
MEXaHHKe

Nmnynec MaTepuanbHON TOUYKU
(Tena), CHCTEMBI MaTepUAJIbHBIX

ToueK. IMITy1bC CHIIBI M U3MEHEHUE
HMMITYJIbCA TeJIa. 3aKOH COXPAaHEHUS
UMITyJIbca. PEakTUBHOE JBUKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.
Kunernueckas sneprus
MaTepHAIBHON TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIUHu.

[TorenunanbHas S3HEPTHUsL.
[TorenuuanbHas SHEPTUS YIIPYTO
nehOpMUPOBAHHOMN TIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM31 MOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HETIOTEHIUAIbHBIE CHIIBL. CBSI3b
paboThI HEMOTEHIIMAILHBIX CHII
C U3MEHEHUEM MEXaHUYECKOU
DHEPIUMU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPIHH.

Yrupyrue v Heynpyrue

[IpoBeneHne FKCTIEpUMEHTA: U3YUEHUE
a0COJIIOTHO HEYNPYTOro yaapa

C IOMOIIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJICIOBAaHUE
CBSI3U paOOTHI CHUJIbI C UBMEHEHUEM
MEXaHUUYECKOM IHEPTUU Telia

Ha MPUMEPE PACTSKEHUS PE3UHOBOTO
KIyTa.

Ornenka a0COIOTHBIX M OTHOCUTEBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3HUECKHUX
BEJINYMH.

Pemienne pacy€THbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 HOopMyJ TMHAMUKU U 3aKOHOB
COXpaHEHHUHI.

Peliennie kaueCTBEHHBIX 3a7a4

C OMOPOW HA U3YUYEHHBIE B pA3IEie
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3MYECKue SBJICHUS.

Onucanne MEXaHUYECKOr0 ABUKEHUS C
UCITOJIh30BaHUEM (PU3NYECKHUX BEITMUNH:
MMITYJIbC TE€Ja, KHHETUYECKast SHEPTHs,
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CTOJIKHOBEHHUSI.

TexHuueckue yCTpoucTBa u
MPAKTUYECKOE MPUMEHEHUE:
BOJIOMET, KOTIEDP, NPYKUHHBIN
MIUCTOJIET, IBUKEHUE PAKET

NOTEHIMATbHAS DHEPT UL, MEXaHUYeCKast
paboTa, MEXaHUUYECKask MOIIHOCTb.
AHanu3 GU3NYECKUX MPOILIECCOB U
SIBJICHUH C UCIIOJIb30BAHMEM 3aKOHA
COXPAHEHUSI MEXaHUYECKOM SHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB
JEHCTBUS M IPAKTUIECKOTO
NPUMEHEHHUS TEXHUUYECKHUX YCTPOICTB,
TaKHUX KaK: BOJOMET, KOTEp,
IIPY>KUHHBIN TUCTOJIET.

OOBbsicHEHUE ABM)KECHUS PAKET C OMOPOH
Ha U3y4eHHbIe (PU3NUECKHE BETUYUHBI U
3aKOHbBI MEXaHUKHU.

Hcnonp3oBaHue npu NOArOTOBKE
COOOIIEHHUI O TPUMEHECHHH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMAILIMOHHBIX TEXHOJIOTUHN 1JIs
MOWCKA, CTPYKTYPUPOBAHHUS,
WHTEPIIPETAINN U TIPEICTABICHUS
uH(pOpMaluU, KPUTUYECKUHN aHan3
noyiy4aemMou uHpopManuu

[TpoBeneHne KOCBEHHBIX U3MEPEHHUI,
HUCCIe0BaHNUI 3aBUCUMOCTEN
(bu3MYECKUX BEIWYHH, TPOBEPKA
NPEUI0KEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pasznen 3. MoJiekyJsipaasi pusuka 1 TepPMOAUHAMHKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHUH

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OIIBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBUXKEHHUE.
Huddysus. Xapakrep IBUKEHHUS U
B3aMMOJICHCTBHS YaCTHIl BEIISCTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BSICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBeE dTHUX Mojiesier. Macca n
pa3mepsl MoJieKyJl. KonnuecTBo
BemiecTra. [locrosHnas ABoraapo.
TeruioBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[Tkama remneparyp Llenscust.
Mopenp ueajaprHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHUU UECATBHOIO rasa.
AOcomoTHas TeMreparypa Kak Mepa
CpeHEeN KUHETUYECKON SHEPTUU
TETUIOBOTO JIBUYKCHUS YACTHII T'a3a.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeipona.

3akoH JlanbToHa. M30mporneccsl

IIpoBeneHue 3KCIEpUMEHTA:
OMpEICIICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEeHU1 00bEMa KOMHATBI, 1aBJICHHUS
U TEMIIEpaTyphl BO3AyXa B HEWl;
HCCJIEIOBAHNE 3aBUCHUMOCTU MEXIY
napameTpaMH COCTOSIHUSA Pa3peKEHHOTO
rasa.

OneHka aOCOIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE OCHOBHBIX MPUHIIUIIOB
JEUCTBUN TEpMOMETpa U OapomeTpa U
YCIIOBHUH UX O€3011aCHOTO
UCIIOJIb30BaHUS B MOBCETHEBHOM
KU3HH.

Pacnio3naBanue pusnveckux siBICHUN

B YUE€OHBIX ONBITAX U OKPYXaroen
*Ku3HH: U dy3us, OpOyHOBCKOE
JIBUKEHUE.

Onucanue TEMIoOBbIX ABICHUN

C UCTIOJIb30BaHUEM (DU3HUECKUX
BEJIMYMH: JaBJICHUE ra3a, TeMIlepaTypa,
CpeIHsisi KHHETUYECKasi SHEPT U
Xa0THYECKOIO ABUKEHUS MOJIEKYII,
CpPEIHEKBapaTU4HAsI CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSHHBIM
KOJMYECTBOM BEIlIECTBA.
['padmyeckoe mpencraBaeHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuueckue yCcTpoucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
TepMOMETp, OapoOMeTp

MOJIEKYJL.
AHanu3 pU3nYeCcKux MpoLeccoB u
sIBIICHUH ¢ ucnojb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOU SJHEPTUH TEMIIOBOTO
JBH>KCHUSI MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATypPOH.

Peuienne pacu€THbIX 3a/1a4 C ABHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCTOJIb30BAHUEM OCHOBHBIX
nonoxeHuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOUN (PUBHKHU.

PaGoTa B rpymnmax npu mjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pPE3YyJAbTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJILHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME

3.2

OCHOBBI
TEPMOJIUHAMUKH

10

TepmonrHaMuueckas cucTeMa.
BuyTpeHnHss sneprus
TEPMOJUHAMHUYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHUHI.
KonuuectBo TemnoTsl u pabdora.
BrayTpenHsis s3Heprus 0JITHOATOMHOIO
HUIeaJIbHOro ra3a. Buabsl
TeIIonepeauu: TeIIONPOBOIHOCTD,
KOHBEKIUS, U3JIy4eHUE. Y JeabHas
TEIUTIOEMKOCTD BEILIECTBA.

IIpoBeneHue 3KCIIEpUMEHTA: U3MEPEHUE
YAEIBHON TENIOEMKOCTH BEIIECTBA.
OrieHka aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEpPEeHUH (PU3NUECKUX
BEJINYUH.

N3yuenue Mopeneii mapoBoit TypOUHBI,
JIBUTATEJIsI BHYTPEHHETO CrOpaHus,
PEaKTUBHOIO JIBUTATEIS.

OObsicCHEHUE IPUHITATIOB ICUCTBUS U
yCJIOBH O€30MaCHOTO MCITOJIb30BAHUS
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KonuuecTBo TennoTs

Ipu TeIIonepeaye.

[TonsTre 06 aguabaTHOM MpoIecce.
IlepBblii 3aKOH TEPMOJNHAMUKH.
[IpumMeneHune nepBoro 3akoHa
TEPMOIMHAMHKH K U30TIPOIIECCaM.
I'paduueckas uaTepnperanus
paboThI rasa.

BTopoii 3aK0H TEpMOAMHAMUKH.
HeobOpatumocTs npoiieccos

B TIPUPOJIC.

TennoBeie MamyHEL. [[prHIATIBL
JIEHUCTBHUS TETIJIOBBIX MAIIIHH.
[IpeoOpazoBanus 3HEPTUN

B TEIJIOBBIX MaIllMHAX.
Koaddumuent nonesnoro aeiictTeus
TEIUIOBOM MallIUHBI.

uxn Kapnuo u ero koaduipeHt
MIOJIE3HOTO JIEUCTBHUS.
DKOJIOTHYECKHE TTPOOTIEMBI
TETUIOAPHEPTETHKH.

TexHuyeckue ycTponcTsa u
PaKTUIECKOE TPUMEHEHHE:
JIBUTATE]Ih BHYTPECHHETO CTOPaHUS,
OBITOBOH XOJOAUIIBHUK,
KOHUITOHED

B IIOBCEJIHEBHOM JKM3HU JBUTATEIS
BHYTPEHHETO CrOpaHusi, OBITOBOIO
XOJIOIUIIbHUKA, KOHJIUIIUOHEPA.
Omnucanue CBONCTB TeJ U TEIJIOBBIX
SBJICHUM C UCIIOJIb30BAaHUEM
bu3nueCcKrX BEIMYUH: JaBJICHUE ra3a,
TEeMIEpaTypa, KOJIMYECTBO TEILIOTHI,
BHYTpPEHH:ISl SHEprus, paboTa rasa.
Pemenue pacu€THbIX 3a71a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT MOJIEKYJISIPHOUM (PU3UKH U
TEPMOJUHAMUKHU.

Pemenne kauecTBEeHHbIX 3a/1a4

C OMOPOM Ha U3yUYEHHBIE B pa3Jieie
«MonekynspHas pusuka u
TEPMOJMHAMMKAY 3aKOHBI,
3aKOHOMEPHOCTH U GU3UYECKUE
SIBTICHHUSL.

PaboTa B rpynnax npu aHaiuze
JIOTIOTHUTEIHHBIX HCTOYHUKOB
uH(pOpMaIUK IO TeEME
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3.3

ArperaTHble
COCTOSIHUS BEIIECTBA.
da30BbIE MEPEXO0IbI

[TapooOpa3oBaHue 1 KOHICHCAITUSI.
HcnapeHue u KuneHue.
AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQKHOCTb Bo3AyXxa. HachleHHbIH
nap. Y aenpHas TeIioTa
mapooOpa3oBaHusl. 3aBUCUMOCTD
TEMIEPATYpPbl KUIIEHUS OT AaBJICHUS.
TBépnoe Teno. Kpucraimmueckue n
amop(HbIe Tena. AHU30TPONUS
CBOMCTB KpucTtamioB. Kujakue
kpuctajuibl. COBpeMEHHBIE
matepuaisl. [InaBnenue u
KpUCTAJUIM3aus. Y IeJbHas TemioTa
miaieHus. Cyoaumanus.
YpaBHeHUE TEIIOBOro OaiaHca.
TexHuyeckue ycTponcTa u
IPAaKTHYECKOE MPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJIOTHH
HOJTyYEHUS] COBPEMEHHBIX
MaTepuasoB, B TOM YHCTE
HaHOMaTEepPHUAJIOB,

¥ HAHOTEXHOJIOTHH

[IpoBeneHne FKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3yXa.
Onenka aOCOIIOTHBIX M OTHOCHTEIIBHBIX
MOTPEIIHOCTENH U3MEPEHUH (PU3NIECKIX
BEJIUYHH.

N3yyeHune CBOMCTB HACKIIIICHHBIX
NapoB, CII0COO0B U3MEPEHHUS
BJIQXKHOCTH

HaOmnronenue kumnenus npu
MTOHMYKEHHOM JIaBJICHUU, HATPEBAHUS

Y TUJIABJICHUS] KPUCTAJUTMYECKOTO
BEIIIECTBA.

OOBsicCHEHUE IPUHIUIIOB JICUCTBUS U
yCJI0BUM 0€30MacHOTO UCTOJIb30BAHUS

B MOBCEIHEBHOM JKM3HU TUTPOMET)A,
MICUXPOMETPA, KaJJOPUMETpA.

N3ydeHne TEXHOJIOTUHN NOIyYEHUS
COBPEMEHHBIX MaTEpHUAJIOB, B TOM YHUCJIC
HaHOMAaTEPHUAJIOB.

Pemienre pacu€THbBIX 3aj1a4 C SIBHO
3aIaHHOM (PHU3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM YPaBHEHUS
TEIIOBOr0 OaJiaHca.

Pemenne xkauecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UICCKHE
SIBJICHUS 110 TEME.
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Pacno3naBanue pu3nUecKux sIBJICHUIM
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
KU3HU: AepopMarus TBEPIBIX Tell,
HarpeBaHue U OXJIAKJICHUE Tel,
U3MEHEHHUE arperaTHbIX COCTOSTHUMA
BEI[ECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB ¥ (POPMYJI MOJIEKYJIIPHOU
(u3NKH.

Hcnonb3zoBanue HHPOPMaIMOHHBIX
TEXHOJIOTHH JIsI TIOUCKA,
CTPYKTYpPUPOBaHUs, UHTEPIPETALIUU U
npecTaBiIeHust nHpopMauu mpu
MOJATOTOBKE COOOIIEHU O MPUMEHEHUN
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJUHAMUKY B TEXHHUKE

Y TEXHOJIOTHSIX

Htoro no pazneny 24
Paznea 4. JaexkTpoguHaMuKka
4.1 | DaexkTpocTaThka 10 DnekTpuzanus tein. dinekrpudueckuil | [IpoBeneHue skcrepuMeHTa: U3MepeHue

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKH,
JTUBJIEKTPUKHU U TIOTYTIPOBOJHUKH.
3aKOH COXpaHEHHUS HJIEKTPUUECKOTO
3apsja.

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

ANEKTPOEMKOCTH KOHIEHCATOPA.
OreHka a0COIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENH U3MEPEHUN (PU3NUYECKUX
BEJINYMH.

N3y4yeHne npuHIUIIOB AEHCTBUSA
AJIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOopA.

N3ydeHne NprHIMIIOB IEHCTBHS
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Harnpsik€HHOCTB 3JIEKTPUYECKOTO
noJist. [IpuHIuMn cynepno3uuuu
3JIEKTPUYECKUX Toseu. JIunnumu
HANPsHKEHHOCTU 3JIEKTPUYECKOIO
TOJIS.

PaboTa cui a51eKTpoCcTaTHYeCKOTO
nons. [lorenunan. PasnocTts
noreHnuanoB. [IpoBogHuku u
JIUDJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JnanekTpruyueckas IpOHULIAEMOCTb.
DnekrpoémkocTb. Konaencarop.
DJIEKTPOEMKOCTb TJIIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsKEHHOTO KOHJIEHCaTopa.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHECHHUE:!
3JIEKTPOCKOIL, AJIEKTPOMETD,
3JIEKTPOCTATUYECKAs 3allNTa,
3a3eMJICHUE AJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONTMPOBAIbHBIN
armapar, CTpyMHBIN IIPUHTED

U yCIIOBUN 0€3011aCHOTO MPUMEHEHUS
B IIPAKTUYECKON KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOro
MpUHTEpA.

PaccmoTpenue pu3ndeckux OCHOBaHHM
AJIEKTPOCTATUYECKOMW 3alUTHI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemenue pacu€THbIX 3aa4 C ABHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIT0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (popMyIT BIIEKTPOCTATUKH.

Pemenne kauecTBEHHbIX 3a/1a4

C OITOPOY Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUECKUe
SBJICHUSI DJIEKTPOCTATHKHU.
Pacno3naBanue pu3nveckux siBICHUN
B yU€OHBIX OIBITaX U OKPYXKaroulei
’KU3HU: DJIEKTpU3aLUs Tell,
B3aMMO/ICICTBHE 3apsi10B U OOBSICHEHHE
UX Ha OCHOBE 3aKOHOB U (hOpMyTT
AIIEKTPOCTATHKH.

Onrcanue U3y4eHHBIX CBOMCTB
BEILECTBA U AJIEKTPUUYECKUX SBJICHUM

C MCTIOJIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: JJIEKTPUUECKUM 3apsif,
HaIPsKEHHOCTD JIEKTPUYECKOIO TIOJIA,
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MOTEHIMAJ, PAa3HOCTh IOTEHLIUAJIOB,
AJIEKTPOEMKOCT.

AHanu3 GU3NYECKUX MPOILIECCOB U
SABJICHUM C UCIIOJIb30BaHUEM
bu3MYeCcKUX 3aKOHOB: 3aKOHA
COXpaHEHUS ANEKTPUIECKOT0 3aps/ia,
3akoHa KyioHna.

PaboTa B rpynnax npu aHaiuse
JIOTIOJTHUTENBHBIX UCTOUYHHUKOB
uH(pOpPMallUH U MOATOTOBKE COOOLIECHUI
O MPOSIBJIEHUN 3aKOHOB JIEKTPOCTATUKHU
B OKPY’KaIOIIEH )KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3inu4HbIX
cpenax

12

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

Hanpsoxenne.

3akoH OMa [ yyacTKa L.
DIIEKTPUUECKOE COPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTBa. [lociaeqoBarenbpHoOE,
napajjieabHOe, CMEIIAaHHOE
COEJIMHEHUE MPOBOIHUKOB.
Pabora snekTpuueckoro Toka.
3akoH J[xoyns—JIenua. MomHoCTh
3IEKTPUYECKOTO TOKA.

IIpoBeneHue 3KkcriepUMEHTa: U3y4eHUE
CMEIIaHHOI'O0 COEAMHEHUS PE3UCTOPOB;
m3Mepenune JJC ucTouHnKa ToKa v ero
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0JICHHUE DJICKTPOJIU3a.

OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEpPEeHUH (PU3NUECKUX
BEJINYUH.

OOBsICHEHUE TPUHIIUIIOB JEHCTBUS U
yCJIOBHI 0€3011acCHOTO MTPUMEHEHUS
aMIiepMeTpa, BOJbTMETPA, PEOCTAaTa,
HMCTOYHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AIIEKTPOOCBETUTEIHHBIX MMPUOOPOB,
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DNeKTpoABMKYLIas CUIIA U
BHYTPEHHEE COITPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

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

DneKTpoHHas IPOBOJUMOCTb
TBEPBIX METAJUIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEPaTypPHI.
CBepXIpOBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKyyME.
CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
IpUMECHasi IPOBOJUMOCTh
MOJTYyNIPOBOAHUKOB. CBOKCTBA
p—Nh-nepexona.
[TomynpoBOAHUKOBBIE TPUOOPBHI.
DIIEKTPUYECKUN TOK B pACTBOPAX U
pacruiaBax 3J€KTPOJIUTOB.

DNEeKTPOUTHYECKAs! TUCCOLIUALINSL.

DNEKTPOIN3.
DJIEKTPUYECKHI TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOSTEJbHBIN pa3psl.
Mounus. [1na3ma.
TexHuyeckue ycTpoucTBa U

TEPMOMETPA CONTPOTUBIIEHUS,
BAKyyMHOTO JIM0/ia, TEPMUCTOPOB U
(hOTOpPE3UCTOPOB, OTYPOBOTHUKOBBIX
JINOJ0B, TAJIbBAHUKH.

Pemenune pacu€THbIX 3a/1a4 C SIBHO
3aJIaHHON (YU3UIECKON MOJICITBIO

C HCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTOSTHHBIN
ANEKTPUYECKUN TOK.

Pacno3naBanue pu3nyecKkux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
YKU3HU: JIEKTPUYECKasi TPOBOJAUMOCT,
TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JECUCTBHUS TOKA.

AHaN3 SIEKTPUUECKUX SIBICHUN U
IIPOLIECCOB B LIEISAX NOCTOSSHHOT'O TOKA
C UCIMOJIb30BaHNUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTHU
MOCJIEA0BATEIBLHOTO M TAPAJIIEIbHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue u3y4yeHHbIX CBONCTB
BEILIECTB U DJICKTPUYECKUX SBICHUN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: JIEKTPUUECKUM 3apsl, CUIIa
TOKQ, SJIEKTPUYECKOE HANPSIKEHHUE,
ANEKTPUYECKOE COMIPOTUBIICHHUE,
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IPAKTHYECKOE IPUMEHEHUE:
aMIIepMETp, BOIBTMETP, PEOCTAT,
HMCTOYHHKH TOKa,
AJIEKTpOHArpeBaTeNIbHbIE IPUOOPHI,
AIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH 1MOJ1, TEPMUCTOPHI U
(bOoTOpE3UCTOPHI,
HOJIyIIPOBOJHUKOBBIN AUOL,
rajbBaHHUKa

pazHocTh moTeHuanos, JJ1C, pabora
TOKa, MOIITHOCTh TOKa.

Hcnonb3oBanre nHOOPMAIIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
npecTaBIeHUs HHOOPMaLIMK TIPH
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSIX

Hroro no pazaeny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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11 KJIACC

DIIEKTpOMarHuTHas
WHTYKIIUS

BzanMoaeicTBre MOCTOSIHHBIX
MarHuToB. MarauTHoeE moJie.
BekTop MarHuTHOM MHIYKIMH.
[IpyHIMD cynepno3uuun
MarHMTHBIX IoJieH. JInaun
MarHuTHOW MHAyKIuu. Kaptuna
JIMHUA MarHUTHOW MHAYKIIUA MOJIA
MMOCTOSIHHBIX MarHUTOB.
MarnutHo€e o€ MPOBOIHUKA

¢ TokoM. KapTrHa nTuHUN HHAYKIHA
MarHuTHOTO HOJISI JIIMHHOTO
MPSAMOTO MTPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOHUKA, KATYIITKH
¢ TokoM. OnbIT Dpcreaa.
B3anmoneiicTBre mpOBOIHUKOB

C TOKOM.

Cunia Amnepa, €€ MOAyJb U
HaIpaBJICHUE.

Cuna JlopeHna, €€ MoayJib U
HanpasJieHHE. [[BrKkeHne
3apsIKEHHOUN YaCTHULIbI

HanmMmenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkaHue
n/m 9acoB 00yYarommxcst
y4eOHOro npeaMera
Pasznen 1. DiaexkTpoguHaMuka
1.1 | MargurHoOE 110J1€E. 11 ITocTossTHHBIE MATHUTEIL. [IpoBeneHne FKCIEpUMEHTA: U3YUCHUE

MAarHATHOTO MOJIS KATYIIKHU C TOKOM;
UCCIIEIOBAHUE JCHCTBHS IIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SIBJICHUS
AIEKTPOMATHUTHON MHAYKIIHH.

OneHka adCOJIFOTHBIX U OTHOCUTEINIbHBIX
MOTPENTHOCTEN U3MEPEeHUN (HU3HMUECKUX
BEJINYUH.

OOBbscHEHNE IPUHIIUIIOB AEUCTBUS U
yCJIOBUI 6€3011acCHOr0 MPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
ANEKTPOMATrHUTOB, JIEKTPOABUTATENS,
YCKOPUTEJIEH 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHOW IIEYH.

Pemienue pacu€THbIx 3a1a4

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarnuTtHoOe nosje. DIeKTPOMarHuTHas
WHIYKLHS.

Penienne kaueCcTBEHHBIX 3a4a4

C OIIOPOM HA U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
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B OJTHOPOJTHOM MarHUTHOM MOJIE.
Pa6oTa cuiel Jloperria.

SIBneHue 3JIEKTPOMAarHUTHOM
uHaykuuu. [loTok BekTopa
MAarHUTHOW WHIYKIIUH.
DNEeKTPOJIBUKYIAS CUJIa MHTYKIIUH.
3aKOH 3JIEKTPOMAarHuTHOU
nHaykuuu apanes.

BuxpeBoe 3J1eKTprUIecKOoe NoJIE.
DIEKTPOIBUKYIIAs CUJIa MHTYKIIUU
B MMPOBOJIHUKE, IBUKYILIEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MAarHUTHOM IIOJIE.

[IpaBuino JleHna.

NunykTtuBHOCTL. fBIICHHE
CaMOMHAYKIHNU. DNEKTPOABUKYIIAs
cuja CaMOUHIYKIIHH.

DHeprus MarHUTHOTO MOJISI KaTYIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuuyeckue ycTponucTsa u
MPAKTUYECKOE MPUMEHECHUE:
MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
ANEKTPOABUTATEND, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS M1€Yhb

SBJICHHsI TeEMBI « MarHuTHOE IOJIE.
DNeKTpOMAarHuTHASI HHTYKLIHSD.
OmnpeneneHne HaIpaBiIeHUs BEKTOPa
WHIYKIUU MarHUTHOTO MOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cuiel JlopeHia.

Pacnio3naBanue pusnveckux sBICHUN
B yU€OHBIX ONBITAX U OKpYXaroieu
KU3HU: B3aMOJICIICTBUE MAarHUTOB,
AIIEKTPOMArHUTHAsI UHIYKIUS,
JEACTBHE MarHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM U JBWXKYLIUHCS
3aps.

AHanu3 3JIEKTPOMarHUTHBIX SBJICHUM
C UCIIOJIb30BaHUEM 3aKOHA
AIIEKTPOMATrHUTHON MHIYKIIMH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AIEKTPOMAarHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
(bu3MYEeCKUX BEIUYHUH: UHAYKIUS
MarHuTHOTO MOJis, cuiia AMIepa, cuia
JlopeHua, UHAYKTUBHOCTh KaTYIIIKH,
DHEPrUs IEKTPUIECKOI0 1 MArHUTHOTO
roJjeu

Hroro no pazgeny

11
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Pa3nen 2. Kosied0anus 1 BOJITHBI

2.1

MexaHudecKue u
AJIEKTPOMArHUTHbHIC
KoJicOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
koneOanus. ['apMoHudeckue
kojebanus. [lepuon, yactora,
aMIUIMTya U aza KojaeOaHui.
[IpyXVHHBIN MasITHUK.
MareMaTnyeckuii MasiTHHK.
YpaBHEHUE TapMOHUYECKHUX
kosebanuil. [IpeBpaiienue suepruu
MIPU TAPMOHUYECKUX KOJCOaHUSX.
KonebarenbHbIil KOHTYP.
CB0OOIHBIE PJIEKTPOMArHUTHbHIC
KOJIcOaHUs B UACATHBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS
MEK]ly MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna ToMmcoHa. 3aKoH
COXPAHEHUS YHEPTUH B UCATHHOM
K0JIe0aTeIbHOM KOHTYpE.
[IpencrasieHue 0 3aTyXarmmux
KoJieOaHusIX. BeIHYX1eHHbIE
MEXaHUYEeCKUe KoJIeOaHus.
Pe3onanc. BeiHyX)eHHbBIE
AJIEKTPOMArHUTHHIE KOJICOaHMUS.
IlepeMeHHBIN TOK.
CHHycCOMIAIbHBIN TEPEMEHHBIH TOK.

HccnenoBanue napaMeTpoB
KoJ1e0aTeNbHON CUCTEMBI — ITEPHO/IA,
YaCTOTHI, aMIUTUTY/IBI U (ha3bl
Kosie0aHul (MPYXKUHHBIA W/ UIn
MaTEeMaTHUYECKUN MasSTHUK).
Hab6mronenue 3aryxaronmx KojieOaHuu.
HccnenoBanue CBOMCTB BHIHYKIEHHBIX
KoJ1e0aHu M.

Habmronenue pe3onanca.

IIpoBeneHue 3KkCrepuMeEHTA:
UCCIIEJOBaHKE 3aBUCUMOCTH I1EPUOJIa
MaJibIX KojeOaHuii rpy3a Ha HUTU

OT JUIMHBI HUTH ¥ MaCChI TPY3a;
UCCJIEIOBaHKE IEPEMEHHOTO TOKA

B I[ENIH U3 TIOCJIEIOBATEIHLHO
COCTMHEHHBIX KOHJIEHCATOPA, KaTyIITKH
U pe3ucTopa.

OreHka abCOIOTHBIX M OTHOCHTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OOBbscHEHUE MIPUHIIUIIOB ICHCTBUS U
yCIIOBUI 0€30MacHOr0 MPUMEHEHHUS
DIIEKTPUIECKOTO 3BOHKA, TeHEpaTopa
TEPEMEHHOTO TOKA, JIMHUU
ANIEKTponepeaay.

Pemmenne pacu€THbIX 337124 C IBHO
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Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACICTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAITPSIKCHHA.

Tpanchopmarop. [IponsBoacTso,
nepeaayda u noTpedeHue
AIEKTPUYECKOUN SHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIpU IIPOU3BOJACTBC 3JICKTPOSHCPIUH.

Kynberypa ucnonb3oBanus
AJIEKTPOIHEPTUU B MOBCEITHEBHOU
YKUA3HU.

TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MTPUMEHCHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, IMHUU
ANIEKTpoIepeaad

3aTaHHOM (PU3NUECKOIN MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hOpPMYJI, ONTHMCHIBAIOIIINX
MEXaHUYECKHE U DJIEKTPOMarHUTHBIE
KosieOaHusl.

Onucanue MEXaHUYECKUX U
AJIIEKTPOMATrHUTHBIX KOJIEOAHMI

C UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: TIEPUOJ] U YACTOTa
KoJiebaHuil, ammutyaa u asza
KoJIeOaHUM, 3apsij ¥ cujia ToKa

B TAPMOHHYECKHUX DJICKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 3a/1a4

C ONOpPOM Ha U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAIOIIINE
MEXaHUYICCKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaGoTa B rpymnmax npu miaHUpOBaHUH,
MIPOBEICHAH W UHTEPIPETAIINH
PE3YNIHTATOB OIBITOB, U AHATIN3E
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMAITUH 110 TEME

2.2

Mexannueckue u
BJIEKTPOMArHUTHBIC
BOJIHBI

MexaHuueckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuo.
CKOpOCTh pacipoCTpaHEHUS U
JuirHa BoJiHbL. [lonepeunsie u

N3yuyenue oOpazoBaHus u
pacnpoCcTpaHEHUs OTEPEUYHBIX U
MPOJOIBHBIX BOJIH.
Habmonenue orpaskeHus
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MPOJOJILHBIE BOJHBI.
WuTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. I pOMKOCTh
3ByKa. Beicora Tona. TeMOp 3ByKa.
DNeKTpOMarHUTHHIE BOJIHBI.
YcnoBus u3nydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTanus BeKkToposB E, B,

U B 3JIEKTPOMarHUTHOM BOJIHE.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)k€HUe, MPEJIOMIICHUE,
nossipu3anus, JuGpaKius,
uHTepdpepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ixana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3JIeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.
[TpuHIMIIBI paIUOCBA3U U
TeneBUIcHUS. Pagnonokanus.
DNEeKTpOMarHuTHOE 3arpsi3HEHHE
OKPYKArOIIEU CPEBI.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE!
MYy3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIbTPa3BYKOBAs TIMarHOCTHKA

B TEXHUKE U MEAUIIMHE, pajaap,

Y TIPEJIOMIICHUS, HHTep(pepeHIInn 1
Tudpakiy MEXaHUYECKUX BOJIH.
Hab6nronenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUIATYJIOW U
4aCTOTOM KOJIeOaHN, 3BYKOBOTO
pe30HaHca.

HccnenoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMIICHUE, MOJIApU3aLus,
nudpakiys, “HTepdepeHIus.
N3ydeHue ycioBuM U3ydeHus
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOU
opueHTauuu BekTopoB E, B,

U B DJICKTPOMAarHUTHOM BOJIHE.
N3ydenne npuMeHeHns
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsiICHEHUE MTPUHIIMIIOB JEHCTBUS U
yCJIOBUI 0€3011acCHOTO MTPUMEHEHUS
MY3BIKQJIbBHBIX HHCTPYMEHTOB,
YIBTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEIUIMHE, paaapa,
paguonpuEMHMKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBY-neuwn.
Pemenre pacu€THBIX M KAUECTBEHHBIX
3a7a4 C OIIOPOU Ha U3YYEHHBIC 3aKOHBI
Y 3aKOHOMEPHOCTH, OMTUCHIBAOIIIHE
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pPanTUONPUEMHHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-neup

pacnpoCcTpaHEHUE MEXaHUYECKUX U
AIEKTPOMATHUTHBIX BOJIH.
Hcnonb3oBanre HHPOPMAIIMOHHBIX
TEXHOJIOTHH JIJIS1 IIOMCKA,
CTPYKTYPHUPOBAHMUSI, THTEPIIPETAIIUU U
npecTaBiIeHus nH(pOpMauu

IPU TOJATOTOBKE COOOIIEHU I

00 UCTI0IB30BaHUHU SJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacTtue B IMCKyCCUu

00 3JIEKTPOMAarHUTHOM 3arpsA3HEHUU
OKPY’KaIOIIEU CPEIBI.

PaGoTa B rpymnmax npu miaHUpOBaHUH,
MIPOBEICHUH U UHTEPIPETALINH
PE3yJbTATOB OIBITOB U AHAJIU3E
JIOTIOTHUTETHHBIX UCTOUYHUKOB
uH(pOpMAaIUH 110 TEME

2.3

Ontuka

10

['eomeTpuueckas ONTHKA.
[IpsAsMosIMHENHOE pacIpPOCTPAaHEHUE
CBETA B OJHOPOIHOU cpene. JIyu
cBeTa. TOYEYHBINM UCTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
otpaxeHus csera. [loctpoeHue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiieHue cBeTa. 3aKOHBI
npeIoMIIeHHS cBeTa. AOCOIOTHBIN
nokasarenp npenomiieHus. [lomHoe

N3ydenue sSBICHHS TIOJIHOTO
BHYTPEHHETO OTPaXEHUs, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3ydenune Moaenen MUKpOCKOIIa,
TEJIECKOIIA.

IlonydyeHue cnekTpa ¢ IOMOLIBIO
MPU3MBI U TU(PPAKITMOHHON PEIIETKY.
N3mepenne nokasaress npeaoMIICHUS
CTEKJIA.

NccnenoBanre CBOMCTB M300pakKeHUI
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BHYTPEHHEE OTPAXKEHHUE.
[IpenenbHbIN yro MoJIHOTO
BHYTPEHHETO OTPAKCHHSI.
Hucnepcus ceera. ClI0KHBIN COCTaB
oenoro cera. L{Ber.

Cobuparolye 1 paccenBaroIIne
nuH3bl. ToHKas nuH3a. DOKyCcHOE
pPacCTOSIHUE U ONITUYECKas CUJia
TOHKOM JMH3bI. [IlocTpoeHune
M300paKEeHU B COOMPAIOIINX U
paccenBarolnX JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEJIMUCHHE,
JlaBaeMo¢€ JIMH3O0M.

IIpenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
Bonnogas ontuka. Untepdepenius
cBeTa. KorepeHTHbIE UCTOYHHKH.

VY cnoBus HaOMIOAEHUS MAKCUMYMOB
1 MUHHUMYMOB

B MHTEp(EPEHITMOHHON KapTHHE

OT IBYX CHH(]a3HBIX KOTEPEHTHBIX
VMCTOYHUKOB.

Hudpakuums ceera. Judpakinonnas
peméTka. Y clioBue HaOI0ACHUS
[JIABHBIX MAKCUMYMOB MPH NaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha M (PPaKIIMOHHYIO PEIIETKY.

B JIMH3AaX.
OObsicHEeHUE PUHIIUIIOB JIEUCTBUS U
yCIIOBUI 0€30MacHOT0 MPUMEHEHHUS
OYKOB, JyTibl, (hOTOANIIApATa,
MPOEKIIMOHHOTO amnmnapara,
MUKPOCKOIIa, TEJIECKONa, BOJIOKOHHON
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
MOJISIPOUAA.

Petiennie pacu€THbIX 3a/1a4 C SBHO
3aTAaHHOM (PHU3UYECKON MOIEIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT T€OMETPUUECKOMN ONITUKH.
[TocTpoenue u onucanue n300paxeHus,
CO3/1aBAEMOTO TIJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH F'€OMETPUIECKON
ONTUKHU.

Pacno3naBanue puznueckux sBICHUN
B OIBITaX M OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MPEJTOMIICHHUE,
uHTepdepeHus, Tudpaxius u
MOJISIPU3ALIMS CBETA, IUCIEPCUS CBETA.
N3yuenue ycinoBuii HAOIIOICHHUS
MaKCHUMYMOB U MUHUMYMOB

B UHTEeP(PEPEHLIMOHHON KapTUHE

50




[Tonsipuzanus cBeTa.

TexHnYeCcKne yCTpOUCTBA U
MPAKTUYECKOE PUMEHEHUE:

OYKH, Jyma, (hoToanmapar,
MMPOEKIMOHHBIN amIapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA,
TIOJISIPOU]L

OT IBYX CHH(]A3HBIX KOTEPEHTHBIX
WCTOYHHUKOB.

VYcnosue HaOMIOIEHNS TTIaBHBIX
MaKCHMYMOB TpHU MMaICHUN
MOHOXPOMATHYECKOI'O CBETA

Ha TUPPaKIMOHHYIO PEIIETKY.
AHanM3 ONTHYECKUX SIBICHUMN

C UCIIOJIL30BAaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEMHOTO pacpOCTPAHCHUS
CBETAa, 3aKOHbI OTPAKCHUS CBETA,
3aKOHBI MIPEJIOMJICHUSI CBETA.
Onucanue ONTUYECKUX SIBJICHUHN

C UCIIOJIb30BaHUEM (PU3MUCCKUX
BEJIMYMH: (POKYCHOE PACCTOSIHHUE U
OINTHYECKAs CHJIa JTUH3EI

Hroro no pazgeny

24

Pa3znen 3. OcHOBBI clielIHAIBHOI TeOpuU OTHOCUTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI CIIEITUAITEHON
TEOpHUHU
OTHOCHUTEJIBLHOCTH

4

['paHuIbl IPUMEHUMOCTH
KJIACCUYECKON MEXaHMKH.
ITocTynatel ciennaabHOU TEOPUU
OTHOCHUTEJIbHOCTH: THBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKyyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OWHINTEHA.

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIJICHUE
BPEMEHHU U COKPAIICHUE JIJTUHBI.

Pemienne kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YUYECHHBIE MTOCTYJIATHI
CTO.

Ncnonb3oBanre nHOOPMAIIMOHHBIX
TEXHOJIOTUH /1151 TOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALINH U
npecTaBiieHus] HOOPMaLUK TPU
MTOATOTOBKE COOOIICHUH O TPaHHUIaX
MIPUMEHUMOCTH KJIACCUUYECKOMN
MexaHuku B ocHoBax CTO
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OHeprus U UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJIbCOM PEISITUBUCTCKOM
YACTULIBI. DHEPTUS IOKOS

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTHUKH

®otonbl. Popmyna [Inanka cBsizu
sHEpruu (POTOHA C €ro0 YaCTOTOM.
OHeprus 1 UMIyJasc (HOTOHA.
OTKpBITHE U UCCIEN0OBAHNE
dboroaddexra. OnbITH

A.T'. CroneroBa. 3akOHBI
dboroaddekra. YpaBHeHHE
OitamreitHa 1 pororddexra.

«KpacHas rpanuiiay ¢potoddpdexra.

JaBnenue cBeta. ONbITHI

I1.H. JIeOenena.

XHUMHUYECKOEe IEHUCTBUE CBETA.
TexHuueckue ycTpomucTaa u
MPaKTUYECKOE MPUMEHCHHE:
dboTo3EMEHT, GOTOIATUHK,
COJIHEYHAs OaTapesi, CBETOIHO/T

Ha6monenue potorddexra

Ha YCTAHOBKE C [IMHKOBOM IIJIACTUHOM.
Hccnenoanne 3aKOHOB BHEIIIHETO
dboTorddekra.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JIEVCTBHS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: hOTOAJIEMEHT, (DOTOIATUUK,
coJIHEeYHasi OaTapes, CBETOANO; U
YCIIOBHI HX 0€3011aCHOr0 MPUMEHEHHUS
B MPAKTUYECKOW JKU3HMU.

Pemienne pacy€THbIX 3a/1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (opMyIs1 KBAaHTOBOM OMTHKH.
Pelienrie kaueCTBEHHBIX 3a7a4

C OIIOPOM Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacno3naBanue puznueckux sBICHUN
B y4€OHBIX OIbITaX:
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dotornekrpuueckuii 3 pexT, CBeToBoe
JaBJICHUE.

Onucanue N3y4eHHBIX KBAHTOBBIX
SABJICHUM U TPOLECCOB

C UCTIOJIb30BaHUEM (PUZNYECKHUX
BEJIMYMH: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA,
AHEPrUs U UMIYJIbC POTOHA

4.2

Ctpoenue atoma

Mopens atoma Tomcona. OnbITbI
Pesepdopaa no paccesnuro
a-gactull. [Imanerapnas moznens
aroMma. [Toctymnarsl bopa.
W3nydenuie u norioieHre GoToHOB
I[P MIEPEXOJIE aTOMa C OAHOTO
YPOBHS SHEPIUU Ha ApYyrou. Buabl
cnekTpoB. CEKTp ypOBHEW Y3HEPTUH
aToMa BOJOPOJA.

BousHOBEIE cBOMCTBA yacTUll. BoIHBI
ne bponnsa. KopryckynsipHo-
BOJIHOBOW TyaJIU3M.

CHOHTaHHOE U BBIHYXECHHOE
U3IIy4YCHHE.

TexHuyeckue ycTponcTsa u
MPAKTUYECKOE MTPUMEHEHHE:!
CIIEKTPaJIbHBIN aHAJIN3
(CeKTpOCKOIT), JT1a3ep, KBAHTOBBIH
KOMITBEOTED

Nzyuenue moaenu onbita Pesepdpopaa.
[IpoBeneHue FKCIIEPUMEHTA

110 HaOJIIO/ICHHUIO JINHENYATOT O CIEKTpPA.
OreHka aOCOJIFOTHBIX M OTHOCUTEIBHBIX
MOTPEUIHOCTENW U3MEPEHUN (PU3NUYECKHUX
BEJIMYHH.

N3yuenue monenu atoma: ToMcoHa,
IUIAHETAPHON MOJEJIH aTOMa, MOJENH
atoma bopa.

N3ydeHue criekTpa ypOBHEN SHEPIUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHLINAIIOB IEUCTBUS U YCIOBUN
6e30macHOr0 MPUMEHEHHUS
CIEKTPOCKOTIA, Jla3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 33124

C OIOPOM Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hHU3HUECKUE
ABJICHHS 110 TeMe «CTpOeHHUE aTomMay.
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Pacno3naBanue puznuecKkux sBICHUN
B YUCOHBIX OIBbITaX: BOSHUKHOBEHHUE
JIMHENYATOro CIEKTpa U3JIyUCHHUS.
AHanu3 KBaHTOBBIX MPOIIECCOB U
SIBJICHUM C UCITOJIb30BaHUEM
ocTyJsaroB bopa

4.3

ATOMHOE PO

DKCIIEpUMEHTHI, IOKA3bIBAIOIINE
CJIOKHOCTh CTPOEHHUS SIApA.
OTKpbITHE PAIMOAKTUBHOCTH.
OmneiTel Pe3epdopaa no
OMPENICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3JTyYCHUS.
CaoiicTBa anbda-, Oera-,
ramMmMma-u3inyuyeHus. BivsHue
PaIMOaKTUBHOCTHU Ha KUBBIC
OpraHU3MBbl.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas moznens siapa
['eiizenbepra-HBaneHko.

Bapsin sapa. MaccoBoe YncIIo sjpa.

N3otomsL.
Anwha-pacnaa. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnas. ['amma-
U3JIydeHHE. 3aKOH PaJHOAKTUBHOTIO

pacraja.
DHeprus CBsI3U HYKJIOHOB B sJIpe.
S nepHble CUIIBL

N3yueHne SKCepuMeHTOB,
JTIOKa3bIBAOIINX CII0KHOCTh CTPOSHUS
aTOMHOTO fAJIpa.

HccnenoBanne TpEKOB 4aCTHIL

(1o roToBbIM oTOrpadusimM).
N3yuenue siepHbIX CUIL, SIIEPHBIX
pPEaKLNl CUHTE3a U pacnaja,
TEPMOSIICPHOTO CUHTE3A.

N3yueHne HyKIIOHHOM MOJIEIH s1Ipa
I'eiizenOepra-MBaneHko.

OObsicHEHUE yCTpOIICTBA U
MIPUMEHEHUS I03UMETPA, KAMEPbI
BunbcoHa, sspepHoTo peakropa,
aTOMHOW OOMOBI.

Pemenne 3anau ¢ onopou

Ha MOJyYEHHbIE 3HAHUs, B T.4. O 3apsje
¥ MacCOBOM YHCJIIE Sapa.
Pacno3naBanue Gpu3nUecKuX sIBICHUIMA
B YUEOHBIX OMBITaX U B OKPYKArOIIeh
JKW3HU: €CTECTBEHHAs! U UCKYCCTBEHHAsI
PaAOAKTUBHOCTD.
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HedexT Maccnl sipa.

Snepubie peakunu. Jlenenue u
CUHTE3 SAEP.

S nepnsiit peakrop. TepmosnepHbin
cuntes. [Ipobaembl 1 nepceKTUBbI
AIEPHON SHEPIETUKH.
DKOJIOTHYECKHE aCIIEKTHI SIACPHON
SHEPrETUKHU.

DnemMeHTapHble YaCcTULbL. OTKpbITHE
IIO3UTPOHA.

MeToapl HaOIIOAEHUSA U
pEerucTpanuu 3JeMEHTapHBIX
YaCcTHL.

@yH/1aMEHTAJIbHBIE
B3auMojicvcTBUs. EnTMHCTBO
(bu3MYeCcKO KapTUHBI MUPA.
TexHuyeckue ycTporucTsa u
IIPaKTUYECKOE TPUMEHEHUE!
JI03UMETp, Kamepa BuibcoHa,
SJIEPHBINA PeaKTop, aToMHasi bomba

Ornrcanue KBaHTOBBIX SIBJICHUU U
IIPOIIECCOB C UCIIOJIb30BAaHUEM
(bU3MYEeCKUX BEJIMYUH: TIEPHO/T
MoJIypaciajia, YJHEPTUst CBSI3U aTOMHBIX
anep, AePEeKT Macchl sapa.

AHanu3 nporeccoB U SIBIICHUI

C UCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH
COXpaHEHHSI MacCOBOIO YHCIIA,
nocrynarsl bopa, 3akoH
PaIMOaKTUBHOIO paclajia.

VYyactue B paboTe Kpyrioro croja
«DPyHIaMEHTAJIbHBIC B3aUMOCUCTBUS.
EnuncTBO uznueckoil KapTUHBI
MHUPay.

Hcnonb3oBanrne HHPOPMALIMOHHBIX
TEXHOJIOTUH /1151 IOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
npeacTaBIeHUs] HHPOPMAIINK TTPU
MOATOTOBKE COOOIICHUH O MPUMEHEHUHU
3aKOHOB KBAaHTOBOU (PU3HMKHU B TEXHUKE
Y TEXHOJIOTHUSX, IKOJIOTUUECKUX
ACIIEKTaxX SACPHOU DHEPreTUKHU

Hroro no pazgeny

15
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Pa3nen 5. DiieMeHTBI aCTPOHOMUM U ACTPOPUBUKH

5.1

DIIEMEHTHI
aCTPOHOMUHU U
acTpou3uKu

Z

OTanbl pa3BUTHUS ACTPOHOMMUH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYECHHUE aCTPOHOMMH.

Bun 3Bé3gnoro neba. Co3Be3ausi,
SApKHUE 3BE3/IbI, TIJIAHETHI, UX
BHINMOE IBIKCHHE.

ComHeuHas cucreMa.

Comnne. CoyiHeYHast aKTUBHOCTb.

Nctounuk sHeprum CoHIla U 3BE3]I.

3BE3/bI, NX OCHOBHBIC
XapakTepUuCTUKHU. /[narpamMmma
«CHEKTPAIIBHBIN KIIACC —
CBETHUMOCTB». 3BE3IBI TJIaBHOMI
MOCJIEIOBATSIIBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY JIJIsI 3BE3]T
TJIaBHOM T10CJIC0BATEIbHOCTH.
BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O MPOUCXOKICHUHN U BOJIOIIHU
ConnHna u 3BE3/1. DTaIlbl )KU3HU
3BE3I.

Mieunsiii [1yts — Hama ["anakTuka.
ITonoxxenue u nBrxenue CoHIa

B 'anmakTuke. THUIIBI rajJakTHK.
Paguoranaktviky u KBa3apsl.
YEpHbIe ABIPHI B AIpaX TATAKTHUK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTHS ACTPOHOMHUHU, O TPUKJIIATHOM
Y MUPOBO33PEHYECKOM 3HAUYCHUU
ACTPOHOMMH, O METOAX MOTYyUYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MPEJICTABICHHUM O MPOUCXOKICHUN U
sBosroIy CoJTHITA U 3BE3T.
N3ydeHne TUIIOB rajakTHK,
paauorajakTUK U KBa3apoB.
N3yuenne nBUX eHUsI HEOECHBIX Te,
ABOJIIOIMH 3BE311 U Beenennon,
MPOLECCOB, MPOUCXOAAIINX B 3BE3IAX,
B 3BE3IHBIX CHCTEMaX,

B MEKTAJIAaKTUUECKOU Cpeie,
MacImTabHOU CTPYKTYphl BceneHHOM.
OObsicHeHue paciuupenus Beenennou
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroroBka K 00CYXJIEHHUIO
HEpelIeHHBIX TP0OJIeM aCTPOHOMUH.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOAKEHUM JIsI OTIPEAEICHUS
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab0u1a.
Pa3beranue ranaktuk. Teopus
bonbioro B3psiBa. PenkroBoe
W3JIyYEHHUE.

MaciraOHas CTpyKTypa
Bcenennoii. MeraranakTuka.
Hepeménnpie mpobieMpl

IIOJIO’KEHHUS HEOSCHBIX 00OBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ans CeBepHOIro NOTyIapus

U SIPKUE 3BE3/IBI.

[IpoBeneHne HAOIIOICHUM B TEIECKOT
Jlynsbl, naner, Mneunoro [lytu.
YyacTtue B AIMCKYCCUU O HEPEIICHHBIX
npobJieMax aCTpOHOMUU

aCTPOHOMHU
Htoro no pazaeny 7
Pa3znen 6. O00011a011I€e MOBTOPEHHUE
6.1 | O6o0maromee 4 O06001IeHNE U CUCTEMAaTH3aIIHS VYyactue B JUCKYCCHH O POJTH (PUBHKHU
MIOBTOPEHHUE COJICp)KaHUs pa3/iejioB Kypca U aCTPOHOMUH B Pa3JIMIHBIX cepax

«Mexanuka», «MonekyisapHas
(bu3MKa U TEPMOJUHAMUKAY,
«InextpoauHamukay, «Konedanus
U BOJHBD, «OCHOBBI CIICIIUATLHOMN
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas puzukay, « JJIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb ¢pusuku u actpoHOMUM B
AKOHOMMYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JEATEIIbHOCTH YEJIOBEKA, POJIb U
MecTO (PU3BUKHU U aCTPOHOMHUH

B COBPEMEHHON HAYYHOU KapTUHE
MHPA, 3HAYCHUE OMUCATEIBHOM,

JEATEIIbHOCTH YEJIOBEKa.
[TonroroBka coob1ieHuit o0 Mecte
(bu3nyecKoil KapTUHBI MUpA B Py
COBPEMEHHBIX MPEICTABICHUI

0 MPUPOJIE.

Brlinonnenve yueOHbIX 3aaHU,
JIEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX TIOHATUH, PUINIECKUX
BEJIMYMH U 3aKOHOB Kypca ¢pusuku 10—
11 kmaccos
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CUCTEMATU3HUPYIOLIEH,
OOBSICHUTENBHOU U
MPOTHOCTUYECKON (HyHKIIUH
¢duznyecKkoil Teopuu, poJib
¢uznueckoil Teopun B
(dbopMUPOBaHUY MTPEICTABICHHIA
0 pU3NYECKOM KapTHHE MUPa, MECTO
(buznyecKoil KapTUHBI MUpa

B 00IIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IpeJICTaBICHUN O IPUPOJIE

Hroro no pasaery 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME

HNOYPOYHOE INTAHUPOBAHHUE

10 KVIACC
Ne Kosnn4yectBo yacoB
11/-11 Tema ypoxka Beero Konrtpouabnbsie IIpakTnueckue
padoTbl padoThl
1 ®dusnka — Hayka o npupoze. Hayunble MeTo bl TO3HAHUS OKPYKAIOLIET0 MUpa 1
2 Poins 1 MecTo (1)143141<an ¢dbopmupoBaHUU COB})GMCHHOIZ HAYYHOH KapTHHBI 1
MUpA, B MPAKTHYECKON ACATEIBHOCTH JIFOIEH
3 Mexanundeckoe ABrkeHre. OTHOCUTEIHLHOCTh MEXaHUIECKOTO JIBUKCHUSI. 1
Ilepemenienue, CKOpOCTh, YCKOPEHHE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1
5 PaBHOYCKOpeHHOE MpsiMonuHEelHOE aBMkeHHe. CBOOOIHOE TTaJICHHE. 1
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YckopeHnue cBOOOIHOTO MaIeHUS

6 Bxoanas konTposbHas padora Nel 1

7 KpuBosnHeliHOe aBuxkeHue. J[BUKEHUE MAaTEPUAIIBHON TOUKH 110 OKPYKHOCTHU 1

8 [Tpuniun otHocuTensHOCTH ["anunes. HepumanbHble CUCTEMBI OTCUETA. 1
[Tepsriii 3akoH HeroTOHA

9 Macca tena. (EI/IJIa. [Tpuniun cynepnosuiuu cuil. Bropoit 3akon Herotona s 1
MaTepuaibHON TOYKU

10 Tpernii 3akoH HpIOTOHA [UIs1 MaTEpHAIIBHBIX TOYEK 1

11 3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTh 1

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

13 Cuna tpenus. Koadpduuuent tpenus. Cuna cOnpoTHUBICHUS IPU TBUKCHUH 1
TeJa B KUJAKOCTH WIIH raze

14 [ToctynaTensHOE U BpamareabHOE ABMKCHUE a0COTIOTHO TBEPIOTO TEa. 1
MowmeHnT cuisl. [liieuo cumel. YcinoBus paBHOBECUS TBEPAOIO TeNa

15 NmMnynbsc MmaTeprallbHONM TOUYKHU, CUCTEMBI MaT€pUAIbHBIX TOUEK. MMmyinbe 1
CWJIBL. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE JBUKEHNE

16 Pabota u momHOCTh cuitbl. Kunetnueckasi HEprusi MaTepHaIbHOM TOUKH. 1
Teopema 06 U3MEHEHNH KHHETUYECKOW SHEPTUU

17 [TotenuuansHas sHeprus. [loTeHnnanpHas sHepTUs ynpyro neGopMUpoBaHHON 1
npyxunbl. [loTeHanbpHas SHeprus Tena BOJM3H MOBEPXHOCTH 3eMITH
[ToTeHnmanpHbIe U HEMOTEHIMABHBIE CUJIBl. CBSI3b PAa0OTHI HETMOTEHIIHATBLHBIX

18 CHUJI C U3MEHEHHUEM MEXaHUYECKOW YHEPTUU CUCTEMBI TeJl. 3aKOH COXpPaHEHUS 1
MEXaHUYECKON IHEPTUU

19 Ha60paTopHa;3 pabota «VccnenoBaHue CBsI3U pabOTHI CUITBI C U3MEHEHUEM 1
MEXaHWYECKON PHEPTUHU Teja Ha MPUMEPE PACTSHKEHUS PE3UHOBOTO JKTyTay

20 KonTpomnbHas padota Ne2 mo teme «Kunematuka. JlnHaMuka. 3aKOHBI 1
COXpaHEHHUs B MEXAHUKE

21 OcCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopun. bpoyHOoBCKOE 1
newkenue. ubdysus

29 Xapakrep I[BI/I}KG\I’{I/IH I/IPSaI/IMO,Z[eI\/'ICTBI/IH yacTull BeniecTsa. Mojienu cTpoeHus 1
ra3oB, KUJAKOCTEH U TBEPIBIX Tel

23 Macca monekyn. KonmnyectBo Benectsa. [locTosinHast ABorajpo 1
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TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp

24 1
Henbcus

25 Wneanphbiii raz B MKT. OcHoBHoe ypaBHenne MKT 1

26 AGcomtoTHas TeMrepaTypa Kak Mepa cpeiHeld KHHETUYEeCKOW SHEPTUu 1
JBIKEHUs MOJIEKYJ. YpaBHeHne MeHneneesa-Kianelipona

27 3akoH JlanbToHa. 'a30BbIC 3aKOHBI 1

28 JlaGopatopnas pabora «VccnenoBaHue 3aBUCUMOCTH MEX/1Y IapaMeTpaMu 1
COCTOSIHHS pa3peKEHHOT0 Ta3a

29 N3omporieccel B HaeaabHOM Ta3e U UX rpaduyecKoe IpeICTaBICHUE 1
BHyTpeHHss sHEprusi TepPMOAUHAMUYECKON CUCTEMBI U CLIOCOOBI €€ U3MEHEHHS.

30 KonngectBo TemnoTs! u pabora. BHyTpeHHss SHEprusi OJHOATOMHOTO 1
UJIealIbHOTO Ta3a

31 Bupl Teronepenaun 1

30 VY nenpHas TEIOEMKOCTH BemecTBa. KoamuecTBO TEIIOTH Py TeIIonepeaaye. 1
AnmabaTHbIif poriecc

33 I1epBbIif 3aKOH TEPMOJMHAMUKHU U €0 IPUMEHEHHE K U30IPOoLIeccaM 1

34 Heo6paTumocTs npolieccoB B mpupoje. BTopoii 3akoH TepMoIMHAMUKH 1

35 [Ipunnun nevicteus u K111 TemnoBoi MamHsl 1

36 Huxn Kapno u ero KITJ{ 1

37 DKosiornyeckue npoOaeMbl TEMI03HEPTreTUKH 1

38 Oo6o6maromuii ypok «MoekysipHast ¢pusuka. OCHOBBI TEPMOTAHAMUKID 1

39 Kontponbras padota Ne2 o teme «MomnekymnsipHas pusnka. OCHOBBI 1
TEPMOIUHAMUKI

40 [TapooOpazoBanue u KoHaeHcalys. Vicnapenue u KUneHue 1

41 AOcomoTHas U OTHOCHTEJIbHAS BIAXKHOCTh BO3yXa. HachIeHHbIi map 1

42 Tsépnoe teno. Kpucrammmueckue n amopdHble Tesa. AHU30TPONHUS CBOWCTB 1
KkpuctaioB. JKunkue kpuctauibl. COBpEMEHHBIE MATEPUATIBI

43 [InaBneHue u KpucTauIM3anus. Y iesbHas TerioTa riasineHus. Cyoaumanus 1

44 YpaBHEeHHE TEMIOBOro OamaHca 1

45 OnexTpusanus Tea. JIeKTpudecKuil 3aps1. J(Ba BUa 3JIEKTPUUECKHX 3apsiioB 1

46 IIpoBOAHMKY, TUANEKTPUKH U IOJYTIPOBOJHUKH. 3aKOH COXPAHEHHUS 1
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SJICKTPHUYCCKOI'O 3apsaaa

47 B3aumoneiictBue 3apsanoB. 3akoH Kynona. TouyeuHbli 37EKTPUYECKUM 3apsi 1

48 HanpsixkéHHOCTh 2nekTpudeckoro noss. [Ipuanun cyneprno3unyuun 1
ANEKTpUYECKUX Mosiel. JINHUK HanpsKEHHOCTH

49 Pabota cwi anexktpocraruaeckoro noJist. [Torennuan. Pa3HocTs moTeHIIMAIOB 1

50 [TpoBOAHMKY M TUAJIEKTPUKU B AIEKTPOCTATUYECKOM MoJie. JludneKkTpruueckas 1
MIPOHUIIAEMOCTh

51 OnexkrpoémkocTh. Konaencarop 1

50 DNeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. DHEPTHsl 3apsSIKEHHOTO 1
KOHJICHCATOpa

53 JlabGopaTopHas pabota "M3MepeHue 3IeKTpoEMKOCTH KOHIeHcaTopa" 1 1
[TpuHIMI IeHCTBUS ¥ IPUMEHEHHE KOHICHCATOPOB, KOITMPOBAIIEHOTO

54 amnmnapara, CTpyHHOTO MpUHTEpa. DIEKTPOCTaTUUECKAs 3aIlUTa. 3a3eMIICHHE 1
ANEKTPOnpUOOpPOB

55 DneKTpUUecKuil TOK, yCIIOBUS ero cyniecTBoBanud. [TocrosiHubIM Tok. Cuna 1
toka. Hanpsbxenue. ConporuBnenue. 3akoH OMa Ui yuyacTKa [enu

56 [TocnenoBarenpHOE, MapaieTbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHUKOB. 1 05
JlaGoparopHas padota «/3ydyeHne cMemanHOoro COeAMHEHNsI PE3UCTOPOBY

o7 Pabota u MolHOCTh AneKTprudeckoro Toka. 3akoH Jlxoynsa-JIenna 1
3axon OMa 11 OJIHOM (3aMKHYTOM) anekTpuyeckoil nenu. Koporkoe

58 3aMblkaHue. JJaboparopHas padora «M3mepenne 3/IC UCTOUHUKA TOKA U €r0 1 0.5
BHYTPEHHETO COIPOTHUBIICHUS

59 DneKTpOoHHas TPOBOJAUMOCTH TBEPIBIX METAJUIOB. 3aBUCUMOCTD 1
COTIPOTHUBIICHUS METAJIJIOB OT TeMIepaTypbl. CBEpXIIPOBOIUMOCTH

60 DNEKTpUUECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyIKOB 1

61 [TosrymipoBOTHUKH, UX COOCTBEHHAS W IPUMECHAs TPOBOAMMOCTE. CBOMCTBA 1
p—n-niepexopa. [TonynpoBoAHUKOBBIE TIPUOOPHI

62 DNEeKTPUUECKUN TOK B paCTBOpPAX M paciiaBax dJIEKTPOIUTOB. 1
DNEeKTPOIUTHYECKAs AUCCOLUAIUS. DIEKTPOIIN3

63 DJIEKTPUYECKUH TOK B razax. CaMoCTOSTENbHBINA U HECAMOCTOATEIbHBII 1
pa3psa. Mounus. [1nasma

64 DnexkTpuuecKkue Mpudopsl U YCTPOMCTBA M UX MPAKTHUECKOE TPUMEHEHHE. 1
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HpaBHna TEXHUKHN 0€30I1aCHOCTH

65 O6o0maromui ypok «JIeKTPOIUHAMUKAY) 1
66 KonTponbHas pabota 3 o teme «dnekrpocratuka. [locTostHHBIN 1 1
ANeKTpUYecKuil TOK. TOKH B pa3IMYHBIX Cpellax»
67 Pe3epBHBIN ypOK. 1
68 PeszepBubIil ypok. O6o6maronuii ypok mo remam 10 kiracca 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 4
11 KUIIACC
N KosmmmuecTBo yacos
11;-)11 Tema ypoka Beero Konrpoabnbsie IIpakTunyeckue
padoThI padoTbI
1 ITocTossHHBIE MAarHUTHI U UX B3auMoJercTBue. MaruutHoe nojie. Bekrop 1
MarHUTHOW UHAYKUNH. JINHUM MarHUTHOW MHAYKIUH
9 MarnuTtHoe nojie npoBoJHUKa ¢ TOKOM. OnbIT Dpcrena. Bzaumopeiicteue 1
MIPOBOJTHUKOB C TOKOM
3 JlaGopatopHas pabota «/3yueHre MarHuTHOTO MOJIsI KATYIIKU C TOKOM» 1 1
JlelicTBe MarHMTHOTO MOJIS HA MPOBOJAHMK ¢ TOKOoM. Cuita Ammnepa.
4 JlaGopaTtopHast pabora «MccnenoBanue nelcTBUSI TOCTOSTHHOTO MarHuTa Ha 1 1
pPaMKy ¢ TOKOM
5 BxojnHast koHTposibHas pabota Nel 1 1
6 JleiicTBrEe MarHUTHOTO TIOJISl Ha IBIDKYIIIYIOCS 3apsDKEHHYIO yacTuily. Cuna 1
Jlopenna. Pabota cuisl Jlopenua
v DnekTpoMariuTHas MHAYKIUs. [loTok BekTopa MarHuTHOM HHAYKIMA. DJ1C 1 1
WHAYKIHUH. 3aKOH AJIEKTPOMAarHuTHOU nHAYKInu Papajes
8 NunyktuBHOCTD. SIBieHue camounaykuuu. IC caMOMHAYKIIMU. DHEPTUs 1
MarHUTHOTO TIOJISI KAaTYIITKHA ¢ TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHu4ecKkue ycTpoicTBa U UX MPUMEHEHHE: TOCTOSTHHBIE MAaTHUTBHI,
9 3JIEKTPOMArHUTHI, AIEKTPOABUTaTENb, YCKOPUTENN 3JIEMEHTAPHBIX YaCTHII, 1

WHYKIIMOHHAs €Yb
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10 O6o06maromuii ypok «MarauTHoe moJjie. IIeKTPOMArHUTHAST HHTYKIIHSI 1

11 KonrtponbHas pabora no reme «MarautHoe nosie. JJIeKTpoMarHuTHast 1
WHTYKIS

12 CBobOoaHble MexaHn4eckue Konedbanus. ['apmonndeckue kosnebanus. Y paBHeHHe 1
rapMoHUYecKux kojeOanuii. [IpeBpamienue snepruu

13 JlaboparopHas pabota «lccrnenoBanue 3aBUCHMOCTH TIEPUO/Ia MATBIX KoJieOaHu 1
rpy3a Ha HUTHU OT JAJMHBI HUTU U Macchl rpy3a»
Koneb6arenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOIeOaH!s B

14 UJeATHbHOM KO0JIe0ATEIbHOM KOHTYpE. AHAIOTHS MEXIY MEXaHUYECKUMH U 1
3JIEKTPOMArHUTHBIMH KOJI€OaHUSMU

15 ®opmyiia TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJICAJIbHOM KO0JIeOaTeIbHOM 1
KOHTYpe

16 [IpencraBnenue o 3aTyxarolmx KojaeOaHusx. BolHyKI€HHbIE MEXaHUYECKUE 1
KosiebaHus. Pesonanc. BeIHy)XIeHHbIE 3JIEKTPOMAarHUTHbIE KOJIeOaHUs

17 [Tepemennsblit Tok. CHHYCOMIAIbHBIHN ITepeMEHHbIH TOK. MOIIHOCTh IEPEMEHHOTO 1
TOKa. AMIUTUTYIHOE U AEMCTBYIOIIEE 3HAUEHNE CHIIBI TOKA U HAIPSKEHUS

18 Tpancdopmarop. [IponsBoacTso, nepenaya u moTpedIeHNE IEKTPUIECKOI 1
SHEPrUuu

19 VYerpoiicTBo u MPaKTH1eCKoe NPUMEHEHHE JIEKTPHYECKOr0 3BOHKA, TeHEpaTopa 1
NIEPEMEHHOT0 TOKA, JIMHUK AJIEKTponepeaay

20 OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE SMEKTPOIHEPTHH. Kynbrypa 1
MCIIOJIb30BaHUs JIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HU

21 MexaHuueckre BOJIHBI, yclIoBuUS pacnipoctpanenusd. [lepuoa. Cxkopoctb 1
pacnpocTpaHEHHs U JUIMHA BOJIHBI. [lonepeunsle U IpOA0IbHbIE BOJIHBI

22 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3Byka 1

23 DIIEKTPOMAarHUTHBIE BOJIHBI, X CBOMCTBA U CKOpoCTh. [1Ikama 1
AIIEKTPOMArHUTHBIX BOJIH

24 [IpuHIMNBI paguocBs3u U TeneBuacHus. Pa3BuTre cpencts cBa3u. Pannonokanus 1

25 KonTtponbHast padota Ne2 «KonebaHnust 1 BOJIHBI 1

26 [IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA B OJHOPOAHOM cpene. Toueunslii 1
HMCTOYHUK cBeTa. JIyd cBeTa

27 OTtpakeHue cBeTa. 3aKoHbBI OTpaykeHus cBeta. [locTpoenne n3o0paxeHuii B 1
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IIJIOCKOM 3€pKajc

IIpenomnenue ceta. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHsbiil yrou

28 MIOJTHOTO BHYTPEHHETO OTPasKEHUS .

29 JlaGopaTtopHas pabora «3mepeHne moka3aress IPeJIOMIICHUS CTEKIIa» 1

30 JIunzel. [TocTpoenune nzobpakenuii B inH3e. @opmyiia TOHKON JTHMH3HI. 1
YBennueHue JIMH3bI

31 JlaboparopHnas pabota «lccrienoBanue CBONCTB N300paKCHUN B JTHH3AX)» 1

30 Hucnepcus creta. CiiokHbIN cocTaB O6enoro cera. L[Bet. JlJaboparopras pabora 1
«HabmroeHue aucnepcun cBeTay

33 Nurepdepentus ceera. Judpakums ceeta. Judpakimonnas pemeérka 1

34 IToniepeynocTs cBeTOBBIX BOJIH. [lonsgpu3zanus cBeta 1

35 OnTrueckue mpruOOPHI M YCTPOHCTBA U YCIOBUS MX O€30MaCHOTO MPUMEHEHUS 1

36 I'paHuIIBI IPUMEHNMOCTH KIIACCUYECKON MexaHUKH. [locTynaTel cienualbHON 1
TEOPUH OTHOCUTEIBHOCTH

37 OTHOCHUTENTBHOCTD OIHOBPEMEHHOCTHU. 3aMe/IJIEeHHE BPEMEHH U COKpallleHUe 1
JUTHHBI

38 DHeprusi 1 UMITYIIbC PEISTUBUCTCKON YacTUIBl. CBSI3b MAcChl ¢ YHEPTUEH U 1
UMITYJIBCOM. DHEPTHsl TOKOSI

39 Konrtponsnas padora Ne3 «Onrtuka. OCHOBBI CIeIUATbHON TEOpHH 1
OTHOCHUTEIIEHOCTHY

40 ®otonbl. Popmyina [Inanka. DHeprus 1 UMIyabC GpoTOHA 1

41 OTxpeiTre U uccnenopanue Gorosdpdexra. OnpiTel A. I'. CroseToBa 1

42 3akoHsbl potodddexra. YpaBHeHue DiHIITeHA 1151 poToddhdekra. «KpacHas 1
rpaauiay Gorodddexra

43 Jasnenue cBera. OnwiTe! [1. H. JIeObeneBa. Xumudeckoe nelicTBHE CBETa 1

44 TexHuuyeckue ycTpoHCcTBa U MPAKTUYECKOE TPUMEHEHHE: (POTOIIIEMEHT, 1
¢doToaTUnK, CONHEYHAas 6aTapesi, CBETOINO.

45 Pemienue 3a1a4 mo reme «1eMEHTHl KBAaHTOBOM OMTUKM» 1

16 Mogens atoma Tomcona. OnbiTel Pezepdhopaa mo paccestHuio o-4acTwil. 1
[ImanerapHast MOZEIIb aTOMA

47 ITocrynarte! bopa 1
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Wznyuenue u normouieHue GoTOHOB MPH MEpeXoie aToMa ¢ OJTHOTO YPOBHS

48 , 1
SHEpPruM Ha Apyroil. Buasl ciekTpos

49 BomHoBsle cBoiicTBa yactull. Bosnsl ae bpoiinsa. KopnyckyinsspHO-BOJIHOBOM 1
nyanu3M. CIIOHTaHHOE U BBIHYXKICHHOE U3IYyYCHHE

50 OTxkpeiTHE paguoakTuBHOCTH. OnbITH Pezepdopaa no onpeaeneHno cocraBa 1
paziOaKTUBHOTO U31Y4YCHHUSI

51 CgoiictBa anbda-, 6era-, ramMmma-u3aydyeHus. BiusHue painoakTuBHOCTH Ha 1
JKUBbIE OpraHU3MbI

52 OTkpbITHE IPOTOHA U HelTpoHa. M3oTonbl. Anbga-pacnaj. DIeKTpOHHBIN 1 1
HO3UTPOHHBIN OeTa-pacnaj. ['aMmma-u3nyuenue

53 OHeprus CBA3U HYKJIOHOB B siApe. SIiepHble peakluu. SINepHbIil peakTop. 1
[TpoGiieMbl, IEpCIEKTUBBL, IKOJIOTUYECKUE aCIIEKThI SAEPHON SHEPreTUKU
DnemeHTapHbIe YacTHIBL. OTKPBITHE MO3UTPOHA. MEeTOIbI HAOIIOICHHS U

54 PETUCTPALIMK AIEMEHTApHbIX yacTull. Kpyrislii cton «PyHaaMeHTalbHbIE 1
B3auMoeiicTBusl. EqMHCTBO (pu3nuecKoil KapTUHBI MUpay

55 Bun 3Bé31H0r0 HeOa. Co3Be3us, IipKUe 3BE3/IbI, INIAHETHI, UX BUIUMOE 1
aBuxkeHne. CoaHeuHas CUCTEMa

56 Connue. ConHeyHast akTUBHOCTb. MicTounuk sHeprun CosHIA U 3BE3] 1
3BE3/1bI, ©X OCHOBHBIC XapPaKTEPUCTUKU. 3BE3/IBI TJIABHOU MOCIIEI0BATEILHOCTH.

57 BaytpenHnee crpoenue 38€31. CoOBpeMEHHBIE IPEICTABICHUS O TIPOUCX0KIEHUU 1
u »Boiroru CoJHIIA U 3BE3]T

58 Mueunsiii [1yts — nama ['anakTtuka. [lonoxenue u nquxenne CosHia B 1
I"amaktuke. ['amakTuky. YEpHBIE IBIPHI B iApaxX raJaKTUK

59 Bcenennas. Pa30eranue ranaktuk. Teopus bonbioro B3psiBa. PennkroBoe 1
n3y4yeHue. MeTtarajiakTuka

60 Hepemennsie mpo01eMbl aCTPOHOMHUH 1

61 KontpomnbHas padora Ne4 «DneMeHThI aCTPOHOMHUH U aCTPO(U3UKI 1

62 Ob6o6muaromuit ypok. Posib ¢pu3uku u acTpoOHOMHUU B 3KOHOMUYECKOH, 1
TEXHOJIOTHYECKOH, COLMANIbHON M 3THYECKOU chepax JAesiTeIbHOCTH YellOBeKa

63 O606meuuonmﬁ ypok. Poib 1 MecTo pu3nuku 1 acTpOHOMHUHM B COBPEMEHHOM 1
Hay4YyHOW KapTUHE MHpa

64 Ob6o6maromuit ypok. Posb pusnueckoii Teopun B GOpMHUPOBAHUU 1

65



IpeJICTaBICHUI 0 PU3NYECKON KapTUHE MHUpa

O6o06matromuii ypok. Mecto GuU3M4ecKoi KapTHHBI MHUpa B 00IIEeM Py

65 COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O MPUPOJIC .
66 Pe3epBHbIil ypok. MarHutHoe moJjie. DJIEKTPOMAarHUTHAST MHYKIIHS 1
67 PezepBHblii ypok. Ontrka. OCHOBBI ClIEHHATIBHON TEOPUH OTHOCUTEILHOCTH 1
68 Pesepnbiii ypok. KBanToBas pusnka. DIeMEHTHI aCTPOHOMUHU U aCTPOPU3UKHU 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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