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OenepanbHas pabouas mporpaMma 1no yueObHomy mnpeamety «Duzuka» (6a30BbIT
ypoBeHb) (mpeaMeTHas o0nacTh «EcTecTBeHHO-HayuHble MPEAMEThD») BKIIOYAET
MOSICHUTENBHYIO 3aMHMCKY, COJEp)KaHHEe O0yUEHHUs, IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS
MPOrpaMMmBbl 10 PU3HKE, TEMATHUECKOE MIJIAHUPOBAHUE.

[losicHuTenbHas 3amUcKa OTpakaeT oOUIMe LEeNW M 3aJayd U3Y4YeHHs (U3UKH,
XapaKTePUCTUKY TCUXOJOTHUUECKUX MPEANOChUIOK K €ro M3y4YeHHUIO O0ydarolUMHUCH,
MECTO B CTPYKType y4eOHOro IjlaHa, a TakXke MOAXOAbl K OTOOpYy coaepxaHus, K
OTPEJIEIICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Copnepxanue OOydeHMsI pacKpbhIBaeT COJAEp)KaTelIbHbIE JHUHUH, KOTOpPbIE
npeajaratoTces Juisi 00s13aTeNbHOIO0 M3YyUYEHHsI B KaXKJIOM KJIacCe HAa YPOBHE CPEIHEro
o01iero oOpa3oBaHus.

[Inanupyemble pe3yiabTaThl OCBOCHHUS NPOrpaMMbl MO (QU3MKE BKIHOYAIOT
JUYHOCTHBIE, METaNpeAMETHbIE PE3yNbTaThl 32 BECh MEpUOJ OOydeHUs Ha YpPOBHE
cpelnHero oOuiero oopa3oBaHusl, a TaKkKe MPEIMETHbBIE JOCTHXKEHUs 00ydarolerocs 3a
KXl T0J1 00y4YEeHUSI.

IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke ©6a30BOr0 ypOBHS Ha YpPOBHE CPEIHET0 OOIIETro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOXKEHMM U TpeOOBaHUN K pe3ylbTaTam
OCBOCHUSI OCHOBHOM 00pa3oBaTesbHOM MporpaMmel, nipeactaBieHHbx B PI'OC COO, a
Takke ¢ yd€toMm deneparbHON paboyeill MmporpaMMbl BOCHUTAHUS U KOHIICTIUU
npenojaBanus ydeOHoro mnpenmera «duszuka» B 00pa3oBaTEIbHBIX OpPraHU3ALMIX
Poccuiickoit deneparuu, peanu3yomnx OCHOBHbIE 00pa30BaTEIbHbBIE TPOTPAMMBL.

Copeprkanue mporpamMmsl 1o (U3MKe HAMpaBiIeHO Ha (POPMUPOBAHKE €CTECTBEHHO-
HAy4YHOU KapTWHBI MHpa oOydaromuxcs 10-11 kmaccoB mpu oOydeHUH UX (PU3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AEITENLHOCTHOro monaxojna. [Iporpamma mo
¢usuke coorBercTBYeT TpeboBanusaM PI'OC COO K ImIaHHPYEMBIM JHUYHOCTHBIM,
MpEeAMETHBIM M METAlpeAMETHBIM pe3yJibTaTaM OOY4Y€HHs, a TaKXe YUHUThIBAECT
HEOOXOIMMOCTh peaju3allid MEXKMPEIMETHBIX CBs3ell (HU3UKM C €CTeCTBEHHO-
HAyYHBIMU y4eOHBIMH TIpeaMeTaMu. B Hell ompenensitoTcss OCHOBHBIC IENH H3yYeHUS
¢u3uku Ha ypoBHE CpeaHero oOmero o0pa3oBaHMs, IUTAHUPYEMbIE PE3YIbTaThl
OCBOCHHS Kypca (DM3UKU: JIMYHOCTHBIC, METANpPeIMETHbIE, MPeAMETHbIC (Ha 0a30BOM
YPOBHE).

[Iporpamma no gpu3nKe BKIOYAET:

IJIAaHUPYEMbI€ Pe3yJibTaThl OCBOEHUSI Kypca (U3UKH Ha 0a30BOM YPOBHE, B TOM
YuCJie IPEeAMETHBIE Pe3yJbTaThl [0 T0JIaM OOY4YEeHUS;

cojiepkaHue yuyeoHoro npeamera «Ou3nka» mo rogaM 00ydeHus.

[Iporpamma 1o ¢u3nke MOXET OBITh MUCHOJIb30BAHA YUYUTEISIMH KaK OCHOBA JIf
COCTaBJ€HUs CBoMX pabouux nporpamm. llpu paspaboTke pabodeil mnporpammbl



denepanbpHas pabouas nmporpamma | Pusuka. 10-11 kimaccer (6a30BbI YPOBEHD)
B TEMATHYECKOM IJIAHUPOBAHUU JIOJKHBI OBITh YYTEHBl BO3MOXXHOCTHU HCHOJB30BAHUS
ANEKTPOHHBIX (UU(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOLIUXCS Y4YEOHO-
METOJMYECKMMH  MaTtepuaiamMu  (MyJIbTUMEAUIHBIE MPOrPAMMbI,  DJIEKTPOHHBIE
y4eOHUKM W 3aJaYHUKH, DJIEKTPOHHbIE OWOIMOTEKH, BUPTyaJbHbIE JabOpaTOpuH,
UTPOBbIE  TMPOTpaMMbl, KOJUIEKUMH  IU(POBBIX  00pa30BaTENbHBIX  PECYpPCOB),
peaNM3yoMUMHI AUIAKTHYECKUE BO3MOXHOCTH HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, COJIepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00pa30BaHUU.

[Iporpamma 1o (¢u3UMKEe HE CKOBBIBAET TBOPUYECKYI0 WHHIIMATUBY YYUTEIEH U
IPEAOCTABISIET BO3MOKHOCTD JUISl PEajM3alii Pa3InYHbIX METOJANYECKUX MOAXOJI0B K
opraHuzauud oOydeHus (U3MKE TpHU YCIOBUU COXPAHEHHs 0053aTeIbHOM YacTH
COJZIepKaHus Kypca.

®du3rka Kak Hayka 0 HamOoisiee OOIIMX 3aKOHAX MPHUPOJIbI, BBHICTYINAasi B KauyecTBE
y4eOHOro mnpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJAaJ B CHUCTEMY 3HaHUN 00
okpyxatomeM wmupe. LkonpHBI Kypc GU3MKH - CHUCTEMOOOpa3yoUui s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJIMETOB, MOCKOJIbKY (hM3HUECKHE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB U SABJICHHUM, H3y4YaeMbIX XHMHEH, Ouosorueu, Quznyeckon
reorpadgueit u actpoHomuei. Mcmnonab3oBaHWe W aKTUBHOE MPUMEHEHHE (U3MUYECKUX
3HAHMM ONpeesieT XapakTep W pa3BUTHE pPa3HOOOpA3HBIX TEXHOJOTHMH B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IIOJYYEHUS HOBBIX MATEPUATIOB C
3aJlaHHBIMU CBOMCTBaAMU M Jpyrux. M3yueHue (PuU3MKM BHOCUT OCHOBHOW BKIIAJ B
(dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00ydaromuxcs, B GopMUpoBaHUe
YMEHUI NPUMEHSTh HAYYHBIM METOJ TO3HAHUS TPHU BBINOJIHEHUH HMH YYeOHBIX
HUCCJICJOBAHU.

B ocHOBY Kypca ¢u3uKH 1J1 YPOBHS CpeIHEero o01ero o0pa3oBaHus MOJIOKEH PsiT
uzeH, KOTOpble MOYXHO pacCMaTPUBATh KaK MPHUHIUIIBI €T0 IOCTPOCHHUS.

Hoess yenocmnocmu. B COOTBETCTBHM ¢ HEW Kypc SBIAETCS JIOTHYECKHU
3aBepIIEHHBIM, OH COJIECPKUT MaTepuaj M3 BCEX paslielioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuan Kypca pusuku o0beTnHEH
BOKpYr ¢usmueckux Teopuid. Bemymum B Kypce sBiseTcss  (GopMHUpOBaHUE
MPEJICTABIEHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuzanus OpearnosiaraeT  MCHOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaIa PU3NYECKON HAYKH, OCMBICIICHUE CBS3U Pa3BUTHUS (HUZHKU
C pa3BUTHEM OONIIECTBAa, a TakKe€ C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIeMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kype pusukum mpemmonaraeT 3HaKOMCTBO C
HIAPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUM U
3aKOHOB.

Hoes sxonocuzayuu peanu3yeTcsi OCPEICTBOM BBEACHUS 3JIEMEHTOB COAEPKAHUS,
MOCBAIIEHHBIX HKOJOTMUECKUM IMpo0JieMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takke OOCYyXAEHUs MpOOJIeM PalMOHAIBHOTO
MPUPOAOTOJIL30BAHUS u DKOJIOTHYECKOU 0€30MacHOCTH.
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CrepXKHEBBIMM DJIEMEHTaMHM Kypca (U3MKM Ha YPOBHE CpPEIHEro oOUIero
oOpa3zoBaHus ABIAIOTCS (u3HUecKue Teopud ((popMHUpoBaHME NPEACTABICHUN O
CTPYKTYpE TMOCTpOeHHUsl (U3UUYECKON TeopuH, poju (yHIAMEHTAIbHBIX 3aKOHOB H
MIPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O MPUPOJIEC, T'PAHUIIAX MNPUMEHUMOCTHU
TEOpUH, JJIs ONMCAHUS €CTECTBEHHO-HAYUHbIX SABJICHHUI U MPOILIECCOB).

CHCTeMHO-/1eSITENIbHOCTHBIN MOAX0A B Kypce (PU3MKH peain3yercs MpPek]e BCEro
3a CYET OpraHU3alUU SKCIIEPUMEHTAIBHON JeATENbHOCTU oOyuaromuxcs. s 6azoBoro
YpPOBHS Kypca (PU3UKHU - 3TO UCHOJIb30BAHUE CUCTEMBI (PPOHTANIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OPATOPHBIX padOT, KOTOPBIE B MpOorpaMMe 1o pusuke 00beTMHEHbI
B OOIIMI CIIMCOK YUYEHUYECKUX MPaKTUYECKUX padboT. Boiaenenue B yka3aHHOM IepeyHe
7a0b0opaTOpHBIX pabOT, MNPOBOAMMBIX I KOHTPOJII M OLUEHKH, OCYIIECTBIISIETCS
y4aCTHUKaMu 00pa30BaTesIbHOIO MPOIEcca UCXO0d U3 OCOOCHHOCTEN MIIaHUPOBAHUS U
ocHailleHus kabunera ¢usuku. Ilpu s3ToM obecrneunBaeTcs oBlaJieHuE 00YyYaOIUMUCS
YMEHUSIMU  TPOBOJUTH KOCBEHHBIE HW3MEPEHMs, HCCIECIOBAaHUS  3aBUCUMOCTEH
(¢u3MUeCKUX BETUYMH U MIOCTAHOBKY OTBITOB MO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yaensieTcsl pelieHr0 pacu€THhIX U Ka4eCTBEHHBIX 3adad. [lpu
ATOM JUIsl pacy€THBIX 3aJady NPUOPUTETOM SABIAIOTCS 3aJa4d C SBHO 3aJJaHHOU
¢uznuecko  MOJIENbI0,  TO3BOJIAIOIIME  MPUMEHATh  M3YYCHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, TaK U MHTETPUPYS 3HAHUS U3 Pa3HbIX
paznenoB. JlJis KaueCTBEHHBIX 3aJlay MPUOPHUTETOM SIBISIOTCS 3a/laHUs HAa OOBSICHEHUE
npoTekanusi GU3HUECKUX SIBICHHI M MPOLECCOB B OKPYXKAIOMIEH >KU3HU, TpeOyrolue
BbIOOpa PU3NYECKON MO ISl CUTYyallMU MTPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsamMu PI'OC COO k MarepuaqibHO-TEXHUYECKOMY
oOecrieyeHuI0 y4eOHOro Tpoiecca 0a30BbIil ypOBeHb Kypca (PU3MKHM Ha YpOBHE
cpeaHero o0iero oOpa3oBaHus JOJDKEH U3y4aThCsS B YCIOBHUSAX MPEIMETHOTO KaOWHETa
GU3MKKM WM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOMHETa NPEIMETOB €CTECTBEHHO-
HAay4YHOro mukiaa. B kabuHeTe (HU3MKM JOMKHO OBITH HEOOXOIMMOE J1abopaTopHOE
o0opyAoBaHWE NJisi BHITIOJHEHUSA YKa3aHHBIX B MporpaMme mo (U3MKe YUSHHUECKHUX
IIPaKTUYECKUX paboT U JEMOHCTPAIMOHHOE 000pYyI0BaHHE.

JlemoHCTpanmoHHoe 06opyaoBaHue (HOpMUPYETCS B COOTBETCTBUH C MPUHIIUAIIOM
MUHUMAJBHON JOCTATOYHOCTH U OO0ECIEYMBAET IMOCTAHOBKY TEPEYUCICHHBIX B
mporpaMme 10 (PU3MKE KIFOUEBBIX JIEMOHCTPAIM MJIsi HWCCICAOBAHMUS HM3y4aeMBbIX
SBJIICHUN W MPOIIECCOB, SMIUPUIECKUX M (YHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
MIPUMEHECHUM.

JlabopatopHoe  oOOpymOBaHHME M  YYCHMYECKMX  MPaKTUYECKHX  padboT
GopmupyeTcst B BUi€ TEMaTHUYECKMX KOMIUIEKTOB U OOecreynBaeTcs B pacu€éTe OJHOrO
KOMIUIEKTa Ha JByX oOydamomuxcs. TeMaThuuyeckue KOMIUIEKTBI JabopaTopHOTo
0o00OpyZOBaHUS JODKHBI OBITh TIOCTPOCHBI HA KOMIUIEKCHOM  HCIOJIb30BaHUU
aHAJIOTOBBIX U HMU(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJIe TU(POBBIX TabOpaTOpuii.

OCHOBHBIMH 1LIEJIIMU U3Y4Y€HUs GU3UKU B 0011IeM 00pa30BaHUU SIBJISFOTCS

(opMHUpOBaHUE HMHTEpEca M CTPEMIIEHUS OOY4YaIOIIUXCS K HAyYHOMY H3YUYEHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYyAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUM O HAYYHOM METOJI€ IMO3HaHUS U (POpMHpPOBaHHE



HCCIIEIOBATEIHLCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS Kak pe3yJibTaTa HU3Y4YeHUS OCHOB
CTPOCHHUS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKY;

dbopmMupoBaHue yMEHUM OOBSACHITH SBJICHUA C MCIOJB30BAaHUEM (HU3UUECKUX
3HaHUW U HAyYHBIX JJOKA3aTEILCTB;

dbopmupoBaHue TpEACTaBICHUM O poau (GU3UKA I Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkenue HTUX LeJedl oOecrneynuBaeTcs pEHIeHHEM CIEAYIOMMX 3a/1ady B
npolecce u3ydeHus Kypca (U3MKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HAHUKM 00 oO0mux ¢GU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKIIIOYAsS MEXAaHHUKY, MOJICKYJISAPHYIO (DU3UKY, DJIEKTPOJIUHAMUKY,
KBaHTOBYIO (PU3UKY M DJIEMEHTHI aCTPODU3UKY;

dbopMupoBaHuEe YMEHHI TPUMEHSTh TEOPETUYECKHE 3HAHUS MJi1 OOBICHEHUS
bu3uYecKuX SBICHUW B TIPUPOJC H ISl TPUHATUS TPAKTHUUCCKUX PEIICHUN B
TTOBCETHEBHOM JKU3HU;

OCBOCHHUE CITIOCOOOB pEIICHMs] Pa3IMYHBIX 3aJlad C SBHO 3aJaHHON (hU3UYECKOU
MOJIENIBIO, 3aJlay, MOJAPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3/1aHKue (PU3nYeCcKol MOJIeNH,
a7ICKBaTHOM yCIIOBHSIM 3a/1a4H;

NOHUMaHHe (HU3NYECKUX OCHOB U MPUHIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJlaMH  CaMOCTOSITEJIbBHOTO  TUIAaHUPOBAHMUS U TMPOBEACHHUS
(¢u3MUecKnX 3KCIEPUMEHTOB, aHAIM3a M MHTEpIIpETaluu UH(OpMaIuuU, OmpeneieHus
JIOCTOBEPHOCTH TMOTYYEHHOTO Pe3yJIbTaTa;

CO3JaHME YCJIOBUM Il Pa3BUTUA YMEHHH IPOCKTHO-UCCIIEAOBATEIbCKOM,
TBOPYECKOM JESATEITbHOCTH.

Ha w3yuyenue ¢usukn (0a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obOpazoBanus oTBoauTcs 136 ywacoB: B 10 kiacce - 68 yacoB (2 daca B Hepeno), B 11
KJ1acce - 68 yacoB (2 yaca B HEJIEJIO).

[Ipennaraemslii B mporpamme o pu3HNKe NepedeHb Ja00paTOPHBIX U MPAKTUIECKUX
paboT ABIAETCS PEKOMEH/IOBAHHBIM, YUYUTENh J€JIaeT BHIOOP MPOBEACHHUS JIA0OPATOPHBIX
paboT U OMBITOB C YYETOM HHIUBHIYATHHBIX OCOOEHHOCTEH 00yUYatomuXCsl.

JIrobas pabouasi mporpamma JOJDKHA TMOJHOCTHIO BKIIIOUATh B Ce0sl copepIKaHUE
JAHHOW MPOTpaMMBbI IO (HHU3UKE.

B otnenpHBIX ciydasx Kypc ¢pu3uKy 0a30BOT0 YPOBHS MOXKET M3ydaThCs B 00BEME
204 gaca 3a aBa roga oOydenus (3 4 B Hememto B 10 u 11 kmaccax). B stom cimydae
yBelnuuBaeTcsi He MeHee ueM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE HCHOJIb3YEeTCs
YUUTENEeM JUIsi WU3YyYEHHs BOIMPOCOB, TECHO CBSA3AHHBIX C BbIOpaHHBIM MpoduieMm
o0y4eHus, U yBEIWYUBAECTCS y4yeOHasi HArpy3ka, OTBOJMMAs HA WM3Yy4YECHUE MEXaHUKU,
MOJEKYISIpHOM (U3UKM W DBJICKTPOAMHAMHKH, 3a CYET pacUIMpEeHusi 4Yucia
na0opaTopHbIX  pabOT  KCCIENOBATEIILCKOIO  XapakTepa U  YPOKOB  pEHICHUS
KaueCTBEHHBIX M pacuETHBIX 3a]1a4.



COAEPKAHHUE OBYUYEHUA

10 KJIACC
Pasznen 1. ®u3uka u MeTOAbl HAYYHOT'0 TO3HAHMS

®dusuka - Hayka o npupoje. Hayunsie MeTOIbI ITI03HAHUS OKPYKAIOIIETO MUPA.
Pounb skcieprMeHTa U TE€OpUU B MPOLECCE MO3HAHUS TPUPOAbl. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue (QuU3MYeCKUX SBICHUM | mpolueccoB. HayuHble THUIOTE3HI.
®duznyeckre 3aKOHbBI WU TEOpUHU. ['paHUIBl MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u MecTo Gu3nku B pOpMUPOBAaHMU COBPEMEHHON HayYHOW KapTHUHBI MUpa, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.
Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannyeckoe ABWKEHUE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBUKCHMUSI.
Cucrema otcuéra. Tpaekropus.

Ilepemenienne, CKOpOCTh (CpeAHSIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepuajJbHOM TOYKM, HX NPOEKIMH Ha OCH CHUCTEMbl KoopauHaT. CroxeHue
NEPEMELIEHUN U CIIOKEHUE CKOPOCTEN.

PaBHOMepHOE U pPaBHOYCKOPEHHOE MPSAMOJUHENHHOE JABWXKEeHHE. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMENIEHUs MaTepuaJIbHOU
TOYKHU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IaICHHUS.

KpuBonmHeitHoe nBmkeHHE. [[BUKEHHME MATEPUAIBHOW TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsA CKOpocTh. [lepuoa u
yacTota oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBAa M NMPAKTUUYECKOE NMPUMEHECHHUE: CHUIAOMETpP, IBUKCHHUE
CHAapsJ10B, LICTIHBIE U PEMEHHBIEC NIEPEIAUH.

Jlemoncmpayuu

Mogenb cuctemMbl OTCYETA, WIUTIOCTPALUS KHUHEMATUYECKUX XapaKTEPUCTUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmtonenue nBukeHHs Tena, OpPOUIEHHOTO TOA VYIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.

HanpagneHnne ckopocTy npu ABUKEHUHU 110 OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydyeHue HEPAaBHOMEPHOI'O MABWKEHUSA C LEJIbI0 OIPEACICHUS MIHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY IYTAMH, IPONMIACHHBIMM TEJIOM 34
IIOCJICIOBATENIbHBIC PABHBIE IIPOMEXYTKU BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUYKEHUU C
Ha4yaJabHON CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuyenue ABM>KEHUS Tela, OpPOIIEHHOrO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[IpuHumn otHocutenvHOCTH ['anmunes. IlepBeit 3akoH Hperorona. MHepuunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH Hbrotona mis
MarepuanibHOM TOUKH. TpeTuii 3akoH HploTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BceMHUpHOTo TsroteHus. Cuina tsoxectu. [lepBast kocMuyeckas CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, ckonbxeHus, kadeHusi). Cuma tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEeHUs B cuiia TpeHus mnokos. Koagdumuent tpenus. Cuia
COIPOTUBIICHUS MIPU JBUKECHUHU TEJIA B KUJIKOCTH WJIU Ias3e.

[TocTtynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

MoOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaleHud. [Iimedo cumbl. YCIoBUS paBHOBECHUS
TBEPIIOTO TENA.

TexHU4YeCcKHe yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: TTOAIIUITHUKH, IBUKCHUE
VUCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOMINUX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U TIAJICHUH.

CpaBHeHHE CUJT TPEHUS TTOKOS, KAUEHHUS M CKOJIbKCHUS.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxkeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTA CUJ YOPYTOCTH, BO3HUKAKOIIMX B MNOPYXKUHE U
pe3uHOBOM 00pa3iie, OT ux JehopMaIiu.

HccnenoBanne yciioBUi paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvt coxpaneHus 6 mexaHuke



Nmnynbc MaTepuanbHON TOYKM (Tena), CUCTEMbl MaTepUalIbHBIX ToueK. Mmmyibe
CWIbl W U3MEHEHHWE HMIIyJIbCa Tela. 3aKOH COXpPAaHEHUS HMITylbca. PeakTuBHOE

JBUKCHHE.
Pa6ota cunbl. MOITHOCTD CHJIBI.
Kunernueckas sneprus MaTepuaIbHON TOYKHU. Teopema 00 U3MEHEHUU

KUHETUYECKOU SHEPTUU.

[loTenuuanbuast sHeprus. [loTeHuunanbHass SHeprus ynpyro aepopMHUpPOBaAHHOM
npyxkuHsbl. [loTeHUuManbHas SHEPrus Teaa BOJIU3U MOBEPXHOCTH 3EMJIH.

[loTenuuanbHbple U HEMOTEHUUANbHbIE CHIIbI. CBs3b pabOThl HEMOTEHIIMAIbHBIX
CWJII C W3MEHEHHMEM MEXAHMYECKOW OJHEPruM CHUCTEMBbl Tell. 3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpPOHWCTBA U MPaKTUYECKOE NpPUMEHEHHE: BOJOMET, KOIEp,
NPYXUHHBIM MMUCTOJET, TBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTBHOE BUKEHUE.

[lepexon noTeHIIMaIBHON 3HEPTUN B KUHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydeHne abCoMOTHO HEYNIPYTOro yAapa ¢ MOMOLIbIO JBYX OJUHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3U pabOThI CUJIbI C ©3MEHEHUEM MEXaHUYECKON YHEPIUH Teja Ha
IPUMEPE PACTSHKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMMKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJOKEHHSI MOJIEKYJISIPHO-KMHETHUYECKONM TEOpPUM M HX ONBITHOE
obocHoBanme. bpoyHoBckoe nBmxkenue. Juddysms. Xapaktep JABHKEHUS U
B3aHMOJICMCTBUSL YACTHUIl BellecTBA. MoJenn CTpOEHUs Ta30B, KUAKOCTEM U TBEPIBIX
TeT W OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE 3TUX Mojenei. Macca u pa3mepbl
Monekyn. KonnuectBo Bemectra. [loctosuHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmneparyp
Llenbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOUN
TEOPUHU UCANTBHOTO Taza. AOCONIOTHAS TeMIEpaTypa Kak Mepa CpeaHell KHHETHIECKON
SHEPrUU TEIUIOBOIO ABWKEHUS 4dacTull rasza. lllkama temnepatyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenpaeneeBa-Knaneipona. 3akon Jlanbrona. M3omporeccel B
UJIeaJbHOM Tra3e C MOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe mpeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpoilcTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETp.
Jlemoncmpayuu



OnbIThI, TOKa3bIBAIOIINE AUCKPETHOE CTPOEHUE BEIIEeCTBA, (GOTOrpaguu MOJIEKYII
OPraHUYECKUX COCITMHECHUU.

OnpiThl 0 1UDPYy3UH )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mopens onbita HTepHa.

OnbIThI, 1OKA3bIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICUCTBUSL.

Mogaenb, nTIoCTpupyIoIas MpUpoy AABJICHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIME  YpPaBHEHHE  COCTOSIHMS ~ WJACAIbHOIO  rasa,
U30IPOLECChl. Yuenuueckuil axcnepumenm, 1abopamopHvle pabomaol

Onpenenenue Macchl BO3JyXa B KJIIACCHONM KOMHATE Ha OCHOBE M3MEPEHHI 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEPATYyphl BO31yXa B HEil.

HccnenoBanue 3aBUCMMOCTH MEX]1y TapaMeTpaMU COCTOSIHUS pa3pe’KEHHOTO Trasa.

Tema 2. Ocnosvlt mepmoouHamuxku

TepmonuHamuueckass cucTeMa. BHYTpeHHSIE JHEprusi TEPMOAMHAMUYECKOU
CUCTeMBbl M crmocoObl e u3MeHeHus. KommuecTBo TemioTel U pabora. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O HCATBHOTO raza. Buibl Teronepemaadyu: TEIUIONPOBOIHOCTD,
KOHBEKIIMSI, U3TyUYCeHHE. Y IeNIbHAs TEIJIOEMKOCTh BellecTBa. KoMM4ecTBO TEIIOTHI MpH
TEeIJIonepeaaye.

[Tonsitue 06 anuabatHOM mporiecce. [lepBriii 3aKkoH TepMouHaMuKu. [IpuMenenue
NEPBOr0 3aKOHA TEPMOJMHAMUKHM K U30mpoueccaM. ['paduyeckas WHTepIpeTanus
paboTHI raza.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpoLieccoB B MPUPO/IE.

TennoBeie mMammHbl. [IpuHIMIBL JelCTBHS TEIUIOBBIX MamuH. [IpeoOpazoBaHus
SHEPIMM B TEIUIOBBIX MamuHaX. Koad@uimeHT mnosie3HOro ACHCTBUS —TEIJIOBOMN
mamuHbl. [ukn Kapro u ero kosddummeHT moie3HOro AeHCTBUSA. DKOJIOTUYECKHE
POOJIEMBI TEIUIOIHEPTETUKH.

TexHuueckne ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHUE: IBUTATelIb BHYTPEHHETO
cropaHusi, ObITOBON XOJOAWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW SHEpPruu Tejla MpH COBEpPUIEHUU padOThI: BBUIET MPOOKH
n3 OyTBUIKH TIOJ] ACHCTBHUEM CXKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOke
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTHUH (TeMIepaTyphl) Tejla NpH TeIonepeaaye.

OnbIT 0 anrabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIITHBIM OTHUBOM).

Mogenn mnapoBodl TypOWHBI, JBUrateiss BHYTPEHHETO CrOpaHUs, PEaKTUBHOIO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamophusie pabomoi
N3Mmepenne yaenbHON TEMIOEMKOCTH.
Tema 3. Aepecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl
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[TapooOpazoBanue u konaeHcauus. HWcmapenwe u kuneHue. AOCOIIOTHas u
OTHOCHUTENIbHAS ~ BJIAXXHOCTh BO3ayxa. HacelmenHeldi map. VYpaenpHas TerwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JAABJICHHUS.

Tépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHUS CBOMCTB
kpuctaiioB. JKunkue kpucramnel. CoBpeMeHHble Marepuanbl. IlnaBneHue w
KpUCTaiin3anus. Y aenbHad Terora miasieHus. Cyonumanus.

VYpaBHeHHE TENI0BOTO OaaHca.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE NPHUMEHEHUE: TUTPOMETP W
IICUXPOMETpP, KAIOPUMETP, TEXHOJIOTMU TMOJYUYEHUS COBPEMEHHBIX MAaTEPHUAIOB, B TOM
YUCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIEHHBIX MAPOB.

Kunenune npu moHWKEHHOM J1aBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenne HarpeBaHus U MJIaBiIeHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JlemoHCTpanysi KpUCTAILIOB.

Yyenuueckuii sxcnepumenm, nabopamoprusie pabomel

N3mepenne 0OTHOCUTEIBbHOM BIAXKHOCTU BO3AYXa.

Paznen 4. JiaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa

DnekTtpu3auus Tell. DIEKTpUYecKuil 3apsna. [[Ba Buaa 3JIEKTPUYECKUX 3apsAJIOB.
[IpoBOAHMKH, OUAIEKTPUKU M TOJYNPOBOJHHMKU. 3aKOH COXPAHEHHUs SJIEKTPUYECKOTO
3apsaa.

BzanmopeiictBue 3apsanoB. 3akoH KynmoHa. ToudeuyHbIN 3JIEKTPUYECKUM 3apsi.
Onekrpuueckoe nose. Hanpssk€HHOCTH AnekTpruueckoro nois. [IpuHnun cynepno3uinuu
ANEKTPUUYECKUX MoJel. JIMHUM Hanpsy)KEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cumn smekTpocratnueckoro mois. [loreHnman. Pa3HOCTh TOTEHITMATIOB.
[IpoBOJHMKM W JUAIEKTPUKU B  DJIEKTPOCTATHYECKOM Tmoje. Jludnexkrpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHzaeHcaTop. OIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnueckne yCTpOUCTBA U IPAKTUYECKOE TPUMEHEHHUE: AIEKTPOCKOII,
ANEKTPOMETpP,  DJIEKTpOCTaTHUECKas  3aluTa,  3a3€MJIEHHE  BJIEKTPONpPUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHIUIT IEUCTBUS SIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaAHHBIX TEN.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEIL.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

11



3aBUCHMOCTh JJIEKTPOEMKOCTH IIIOCKOIO KOHJEHCATOpa OT IUIOMAAY IUIACTHH,
PACCTOSHUSI MEXAY HUMH U JUIEKTPUUYECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOPA.
Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3mepenue anekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpudeckuit mok. Toxu é paznuynwvix cpeoax

DIIEKTPUUYECKUM TOK. Y CJIOBHUA CYLIECTBOBAHUS BJIEKTPUUYECKOrO TOKA. VICTOUHMKHN
Toka. Cuna Toka. IIocTOsIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LeTnu.

DJIEKTPUUYECKOE  CONPOTHUBJIEHUE.  YJEIbHOE  CONPOTUBIICHHWE  BEILECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COETMHEHNE MPOBOIHUKOB.

Pabota snexkTpudeckoro Toka. 3akoH [[xoyms-Jlennia. MomHOCTh 371€KTpUUYECKOTO
TOKA.

DIEKTPOABWKYIIASI CUJIAa U BHYTPEHHEE CONMPOTHBICHUE MCTOYHHMKA TOKA. 3aKOH
OmMa 117151 Mo THOM (3aMKHYTOM ) AiIeKTpruueckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsI TMPOBOJUMOCTh TBEPJIBIX METAJIOB. 3aBUCHUMOCTb COMPOTHUBIICHUS
METAJJIOB OT Temneparypbl. CBEpXIPOBOJUMOCTD.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonynpoBoguuku. CoOCTBEHHAs U MPUMECHasi TPOBOAUMOCTD MOIYIIPOBOIHUKOB.
CaoticTBa p-n-nepexoja. [lomynpoBogHIUKOBEIE TPUOOPHI.

DNEKTpUYECKU TOK B PACTBOPAX M pacIlyiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS
qUcconranus. JJIEKTPOIU3.

DJNIeKTpUUYECKU TOK B razax. CamMoCTOSITeNIbHBIM M HECAMOCTOATEIIBLHBIN pa3psijl.
Monnus. [1na3zma.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UICTOYHUKH TOKa, JIEKTPOHArpeBaTeNbHbIE MPUOOPHI, IIEKTPOOCBETUTEIBHBIC
npuOOpbl, TEPMOMETP  CONPOTHUBICHHS, BaKyyMHBIM  JUOJA, TEPMHUCTOPHI |
b oTOpe3nCTOPHI, MOTYMPOBOTHUKOBBIN THO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenue CUitbl TOKa U HaNpPsIKEHUS.

3aBUCUMOCTh  COMPOTUBICHUS UUIUHAPUYECKUX MPOBOAHUKOB OT JIJIMHBI,
IJTOIIA MONIEPEYHOr0 CEYEHHS U MaTepHUala.

CwmenianHoe COeIMHEHUE MTPOBOHUKOB.

[Ipsamoe  w3MepeHue  ANEKTPpOABMXKYyIIEH  cuibl.  KopoTkoe  3aMbIKaHHE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHUS] METAIOB OT TEMIEPATYPHI.

[TpoBOAUMOCTH 3JEKTPOJIUTOB.

HckpoBoii pa3ps U MPOBOJIUMOCTb BO3yXa.

OIHOCTOPOHHSAS TPOBOJUMOCTD JUOAA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomel

12



H3y4eHne CMENIaHHOTO COSMHEHHS PE3UCTOPOB.

H3mepeHne SIeKTPOABIKYIIEH CHUIIBI HCTOYHHUKA TOKAa W €ro BHYTPEHHETO
COTIPOTHBIICHHSI.

HaGmonenue snekTposusa.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnuku 6a3oBoro ypoBHs B 10 kjacce ocymecTBiIsieTcs ¢ y4€ToM
coJiepKaTeNIbHbIX MEKIPEIMETHBIX CBS3€i ¢ KypcaMu MaTeMaTUKH, OUOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle  nowsamusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
NO3HAHUS: SIBJICHUE, Hay4YHbIH (akT, TUroTe3a, pu3nyeckas BeIU4YHHa, 3aKOH, TEOpHs,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MOICJIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: peunieHMe CHUCTEMbl YpaBHEHUH, JMHeWHas (yHKuMs, napadoda,
runepOosia, ux rpauKu U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIHUU: CUHYC, KOCUHYC,
TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI MU HX
NPOEKIIMHU Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHumyeckoe JIBIKEHHWE B JKMBOW mpupone, auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB (BUABI TEIUIONEpEauH, TEIJIOBOE paBHOBECHUE),
ANEKTPUUECKHE SIBJICHHS B )KMBOU MPUPOJIE.

Xumus: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJSIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH M Tra3oB,
ANEKTPUUYECKUE CBOMCTBA METAIIIOB, SJIEKTPOJIUTUYECKAS JUCCOLMALINS, IaJIbBAHUKA.

l'eoepaghus: BTaXXHOCTH BO31yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBWKEHUW C HCIOJIb30BAHHEM MEXaHHU3MOB, YUET
TPEHUsI B TEXHUKE, MOAIIMIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS HUMITYJbCa B
TEXHUKE (pakeTra, BOJOMET M JPYTHE), ABUraTelb BHYTPEHHErO CrOpaHUs, HapoBas
TypOuHa, OBITOBOI XOJOIUIBHUK, KOHAUIIMOHED, TEXHOJIOTUU MOJTYyUYEHHS COBPEMEHHBIX
MaTepuajgoB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTATUUYECKAS
3alUTa,  3a3€MJIEHHE  JJIEKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIA  MPUHTED,
AJIEKTpOHArpeBaTeIbHble MPUOOPHI, FNEKTPOOCBETUTEIbHBIE TIPUOOPHI, TAJIbBAHUKA.

11 KJIACC
Paznea 4. JaekTpoguHaMHKA
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA

[TocTostHHbIE MarHuThl. B3auMoaelWCTBHE MNOCTOSIHHBIX MAarHWTOB. MarHuTHoe
none. Bexkrop MarHuTHOW HMHAYKUMHU. [IpUHOMI Cynepno3WIMM MAarHUTHBIX IOJIEH.
JlvaMn MarHuTHOM HWHAYKUWH. KapThHa JWMHUHA MArHUTHOW MHIAYKIUAHW  TOJA
MOCTOSTHHBIX MarHUTOB.

MarnutHoe 1oJjie TpOBOJHUKA ¢ TOKOM. KapThHa JWHUNA WHIYKIIUM MArHUTHOTO
MOJI JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O MPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena. Bzanmoaencreue NpoOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOIyJIb U HalIPaBJICHUE.
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Cuna Jlopenua, e€ MOay/ib U HampaBlICHUE. [[BUKEHHE 3apsKEHHOW YacTUIBI B
OJIHOPOJHOM MarHuTHOM noJe. Pabora cuisl Jlopenua.

SIBiieHne DIIEKTPOMAarHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM MHIYKIUU.
DIIEKTPOABWIKYIIAS CUJIA UHAYKIHUH. 3aKOH 3JIEKTPOMAarHUTHOM HHAYKUUKU Dapajnes.

BuxpeBoe »snekTpuyeckoe Tmosie. OIEKTPOABIKYIIAS CUJIa HHAYKIUU B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYINATEIBHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTS. SIBrienue CaMOMHIYKIIWH. DNEeKTpOABWKYLIAs cuia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KaTYIIKK C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHuueckue ycTpoiCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
AJEKTPOMArHUThl,  JJIEKTPOABUrATENIb,  YCKOPUTEIW  DJIEMEHTapHBIX  YaCTHII,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIUM MarHUTHOTO TIOJISI.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME IEKTPOMArHUTHOW UHAYKLIUU.

[TpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABWKYIIEH CHJIbI UHAYKIUH OT CKOPOCTH W3MEHEHHS
MAarHMTHOTO MOTOKA.

SIBeHHEe CaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMAarHUTHOM UHIYKIIWH.

Paznen 5. KoseOanus u BOJIHBI
Tema 1. Mexanuueckue u I1eKmpoMazHumHbvle KO1€0anus

KomnebarensHas cucrema. CBOOOIHBIC MEXaHUYECKHUE KojieOaHus. ['apMOHUYECKHe
konebanms. Ilepuon, gacrora, ammutyna u (asa konedanwid. [IpyKMHHBI MasTHHK.
MaremaTudeckuii MasTHUK. YpaBHEHHWE TapMOHMYECKHUX KoyieOanuil. [IpeBpamienue
SHEPIUM MPU FrAPMOHUYECKUX KOJIEOAHUSX.

KonebarenbHblit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UJI€AJIbBHOM
KOJIe0aTeIbHOM KOHTYpe. AHAJOrUs MEXK]IYy MEXaHUYECKHUMHU M 3JIEKTPOMATrHUTHBIMU
konebanusmu. @Dopmyna TomcoHa. 3akoH COXpaHEHUsSI SHEPrUU B  HJACATBHOM
KoJieOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyXawIIUX KojeOaHUsAX. BBIHYXJIEHHbIE MEXaHUYECKHE
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kosneOanus. Pezonanc. BeIHYXA€HHbIE 371€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennslii TOK. CMHYCOWTANbHBIN NIEPEMEHHBIN TOK. MONTHOCTh IEPEMEHHOTO
TOKa. AMIUINTYJTHOE U JEUCTBYIOIIEE 3HAUCHUE CUIIbI TOKA M HATIPSKEHUS.

Tpancdopmatop. I[IpousBoacTBo, mnepenaya u MOTPEeOJECHUE AIEKTPUUECKOU
DHEPrUM. OKOJOTMYECKHE PHUCKM MpPH MPOU3BOJACTBE dJIeKTposHepruu. KynbTypa
HCII0JIB30BAHUS DJIEKTPOIHEPIUU B IIOBCEIHEBHOM KU3HU.

TexHuuyeckne yCTpoMCTBA U IIPAKTUYECKOE NMPUMEHEHUE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIiepeaay.
Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJieOaTeNbHON CUCTEMBI (MIPY>KUHHBIN W
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

Habmronenue pezonasca.

CBoOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKAa W HAIpsOKEHUS OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

PezoHanc mnpu  mocnenoBaTENbHOM — COEAMHEHUM  PE3UCTOpa,  KaTYLIKH
UHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogens JIMHUY 3JIEKTPOIIEpEIadn.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH NIEPHOJA MaJbIX KOJIEOAHUN Ipy3a Ha HUTU OT AJIMHBI
HUTHU U MaccChl Irpysa.

HccenenoBanue MEpEMEHHOIO TOKA B LENH U3 ITOCIEAOBATENIBHO COCAUHEHHBIX
KOHJIEHCATOPa, KaTyLIKA U PEe3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60Hbl

Mexanudeckue BOJIHBI, ycioBusi — pacnpoctpaHenus. Ilepumon.  CkopocTb
pacupocTpaHeHHsi MW JiauHa BOJHBL  [lomepedHble W MOPOAOTBHBIE  BOJIHBI.
WNuTtepdepenius n nudpaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. YCJIOBUS W3IYYCHHUS] JJICKTPOMATHUTHBIX BOJIH.
B3anmuas opuentauusi BekTopoB E, B, vV B smekTtpomarauTHO BonHe. CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH: OTPKEHHE, TMpEIOMIICHUE, TOsApU3anus, JAUPpaKus,
uaTepdepernrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[Ilkama 3JIEKTPOMAarHUTHBIX BOJH. [IpuMeHeHWEe HSIEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMTIBL pauOCBs3H U TeIeBUACHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIENH CPEeIbI.

TexHuueckue yCTpoUCTBa U MPAKTHUECKOE TPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMCHTHI, VJIBTPAa3ByKOBas JMATHOCTHKA B TEXHWKE W MEIWIUHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu
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OO0pa3zoBaHue U pacpoCTPaHEHUE MONEPEYHBIX U MTPOJOJIBHBIX BOJIH.

Koneobmromeecs Te€10 Kak HCTOYHUK 3BYKA.

HaGmronenne oTpaxkeHHs ¥ MPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Ha6monenne nurepdepeHunu u Auppakiuuy MeXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenuie cBsA3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYJOM M 4acTOTOM
KOJIeOaHUI.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IMPEJIOMIIEHUE,
noJisipusanusi, udpakius, nHTepdepeHus.

Tema 3. Onmuxka

I'eomeTrpuueckas ontuka. [IpsMonmHetHOE pacipOoCTpaHEHUE CBETA B OJHOPOIHON
cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpaxeHus cBera. llocTpoeHue u300pakeHUN B
IJIOCKOM 3€pKaJie.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOJIOTHBIM IMOKa3aTelb
npenomiienusi. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBI yroa MOJHOTO
BHYTPEHHET'O OTPaKEHUS.

Hucniepcus cBeta. CrioxHBIN cocTaB O6emmoro ceera. L[BeT.

Cobuparomue u pacceuBaromue JUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOsTHUE U
onThyeckas cujia TOHKOW JsuH3BL [locTpoeHme wu300pakeHUil B COOMpAOIIUX |
paccenBaroluX JUH3aX. Popmysia TOHKOW JIMH3bI. Y BEJIUYEHUE, JaBAEMOE JIMH3O0M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontmka. MHTepdepenius cBera. KorepeHTHbIE HCTOYHHKU. Y CIIOBUS
HAOJIIOICHUST MAaKCUMYMOB M MHUHHUMYMOB B WHTEPPEPEHIIMOHHONW KapTUHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

HNudpakmus csera. udpaknnonnas pemérka. YciIoBHe HaOIIOICHHS TJIaBHBIX
MaKCHUMYMOB TpH MaJICHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuueckne yCTpoWCTBA W  NPAKTHUYECKOE MPUMEHEHHUE: OYKH, JIyma,
doToamnmapar, MPOSKIMOHHBIN amnmapat, MUKPOCKOII, TEJIECKON, BOJOKOHHAs ONTHKA,
nudpakiuoOHHAs PemETKa, MOISIPOUS.

Jlemoncmpayuu

[IpsiMonuHeliHOE  paclpoCTpaHEHUE, OTpaKEHUE U  MPEIOMJIEHUE  CBETA.
Onrtuueckue npudopsI.

[TonHOe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB M300paK€HU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Habmronenue natepdepeHiium ceera.

Habnronenue nudpakiiyuu cBeTa.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnekTpa ¢ MOMOIIBIO IPU3MBI.
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[lony4yeHue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKY.
Habmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nokazaresns NpeJoMIIEHUS CTEKIIA.
HccnenoBanuie cBOWCTB M300paK€HUH B TMH3AX.
HaGmronenue nucnepcuu cBera.

Pazngesn 6. OcHOBBI CrIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

I'panunbl IPUMEHUMOCTH KJIACCUYECKOW MexaHuku. lloctymaTel cnenuanibHOU
TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTb MOJYJSI CKOPOCTHM CBETa B BaKyyMe,
OPUHLMUIT OTHOCUTEIBHOCTH DWHIITEHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJIEHUE BpPEMEHM M COKpAILCHHE
JUTVHBI.

DOHeprusi U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBsi3b Macchbl C JHEPrUEd M HMIIYJIBCOM PEISTUBHUCTCKOM YaCTULBI. DHEPrus
MIOKOSI.

Pazgea 7. KBantoBas pusuka
Tema 1. dnemenmovt K6AHMOB0U ONMUKU

®doronsl. Dopmyna [lnanka cBs3u SHEpPrUM (POTOHA C €r0 YACTOTOW. DHEPTHs W
UMITYJIbC (DOTOHA.

OtkpeiTie u uccienoanne (ororpdexra. Omnbitet A.I. CroneroBa. 3aKOHBI
dotoadpdexra. VYpaBHenue OiHmTerHa 118 GoTtodddekra. «KpacHas rpaHHUIAN
doTorddexra.

JlaBiienue ceera. OnwiTel I1.H. JleGenena.

XHUMHYECKOE JICHCTBUE CBETA.

TexHuueckue ycTpoUCTBa U MPAKTUYECKOE TPUMEHEHUE: b oTORIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTodaddekTa.

Ceeroguo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Omeitel Pesepdopmna 1o paccesHuio a-dacTuil.
[Inanerapuas moxmens aroma. [loctynmater bopa. M3nmydyenune u mornomeHne (HOTOHOB
IpU MEpPEeXoJe aToMa C OJHOTO YPOBHSA SHepruu Ha apyrou. Buawl crnektpoB. CrekTp
YPOBHEW 3HEPTUHU aTOMa BOAOPOJIA.

BonnoBbie cBoiicTBa wactuu. Bomabel ne bpoinsa. KopnyckyisipHO-BOTHOBOU
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JTyYCHHE.

TexHnueckne yCTpOMCTBA M INMPAKTUYECKOE MPUMEHEHHE: CHEKTPAIbHBIA aHAIN3
(cekTpOoCKOIl), Ja3ep, KBAHTOBbI KOMIIBIOTEP.
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Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue IIMHBI BOJIHBI Ja3epa.
HaGmtoneHue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol
HaGmtonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JIOKa3bIBAIOLIME  CIIOKHOCTb CTpoeHus sfapa. OTKpbITHE
paanoakTuBHOCTH. OmbIThl Pe3epdopaa mo ompeneneHuio cocraBa pajgrMOaKTHBHOTO
nznyuenus. CBoiicTBa anbda-, 0era-, raMmma-u3iayyeHus. BiausHue paguoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa U HeWTpoHa. Hyknonnas wognens siapa ['eifzenOepra-
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacman. DIeKTpOHHBIA M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uznydeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHrue U CUHTES sIep.

Anepnsiii peakrop. TepMosimepHbiit cuHTe3. [IpoOaeMbl U MEPCIIEKTUBBI SAEPHOM
SHEPIreTUKU. DKOJIOTUYECKUE ACIIEKTHI SIIEPHON SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HaOJIIOIEHHS ¥ PETUCTPALIUN AJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTagbHble B3auMOJeHCcTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MHpA.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.
Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YACTHL.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

HccnenoBanre TpeKOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMHH. [IpukiagHOEe W MHUPOBO33PEHUECKOE 3HAYCHUE
aACTPOHOMUH.

Bup 3Bé3nHoro Heba. Co3Be3us, spKue 3BE3/IbI, IJIAHETHI, UX BUAUMOE JIBUKCHHUE.

ConHeuHnas cucteMma.

Connne. ConHeyHas akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE31. 3BE3/bI, UX
OCHOBHBIC XapaKTEPUCTHKH. JlnarpaMma «CTEKTpabHBIM KJIACC - CBETUMOCTBY». 3BE3/IbI
TJIaBHOM TOCJIEAO0BATEIILHOCTH. 3aBUCHMOCTh «Macca - CBETUMOCTRY JJIs 3BE3[ TJIaBHOU
Mocje0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHBIEC IPEIACTABICHUS O
MPOUCXOXKACHUH U dBOJOIMK CoHIIA U 3BE3T. ITaIbl )KU3HU 3BE3].

Mueunsii Ilyte - nHama ['anaktuka. Ilosoxxenue wu aBwxkenne ConHia B
lNanaktuke. Tunel ramaktuk. Paguoranaktku u kBaszapbl. UEpHBIE IBIPBI B sIpax
raJlakTHK.
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Bcenennasi. Pacmupenue Bceenennoit. 3akon Xa0O06na. Pasz0eranue ranakTHK.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

MacmtabHas ctpykTypa Beenennoil. MeTaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.
Yuenuuecxue nabnooenus

HaGmtoneHust HEBOOPYXKEHHBIM TJIa30M € HUCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHU M JJISI ONIpe/IeTICHUS TTOJ0KEeHHSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYIMIAPUS U IPKUE 3BE3/IBL.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oobo0maromiee NOBTOPEHUE

Ponb pu3uku 1 acCTpPOHOMHUU B 3KOHOMUYECKON, TEXHOIOTHYECKOM, COLMaIbHON U
ATUYECKOUN cdepax NeAaTeNbHOCTH 4YesloBeKa, pojb U MeCTO (DM3UKU U acCTPOHOMHUHU B
COBPEMEHHOW HAay4YHOW KapTHHE MHpA, POjib (U3HUECKOW Teopur B (HOPMHUPOBAHUU
npencTaBieHui o0 (Qu3Myeckoil kapTHUHE MHpa, MECTO (HU3UYECKOM KapTHHBI MUpa B
oO011IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kitacce ocymiecTBisieTcs ¢ y4€Tom
coJiepKaTeNIbHbIX MEXKIIPEIMETHBIX CBS3€d ¢ KypcaMu MaTeMaTUKH, OUOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle nowsamus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SBJICHUE, HAyYHBIH (aKT, TUIOTe3a, (PU3NUYECKasi BEITUUYHHA, 3aKOH, TEOpHS,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOICIIMPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuxka: peuieHne CUCTEMbl ypaBHEHHM, TPUTOHOMETPUYECKHE (DYHKIIMH:
CUHYC, KOCHUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOpbl M HUX IMPOEKUHH HAa OCH KOOPIHMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOIHBIE
AIIEMEHTAPHBIX (YHKIMA, TPU3HAKK MOA00US TPEYrOJbHUKOB, OMpPEIEICHUE TUIOIAIH
IIOCKUX GUTyp U 00BEMA TeT.

Buonocus: >nekrpuyeckue SBICHUS B )KUBOW MPUPOJE, KOeOaTeIbHBIC JTBUKEHUS
B JKMBOW TPHUPOJIE, ONTUYECKHUE SBICHUS B XUBOM NPUPOJEC, NCUCTBUE pagdallid Ha
KUBbBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX TEl,
MEXaHU3Mbl 00pPa30BaHUsl KPUCTALIMYECKON PEIIETKH, CIIEKTPAJIbHBIA aHAIIN3.

l'eoepaghus: mMarHUTHBIE TIONIOCA 3€MJIH, 3aJIe)KH MArHUTHBIX Py, (HOTOChEMKaA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonocusa:  NWHUM DJIEKTPOIIEpeaad, TEHEPATOP NEPEMEHHOTO TOKA,
ANEKTPOABUTATENb, MHAYKIMOHHAS NI€Yb, pajap, paauoONpUEMHUK, TEIEBU30D, aHTEHHA,
tenedon, CBY-meub, MNPOSKIIMOHHBIM amnmapaT, BOJIOKOHHAS ONTHKA, COJTHEYHAs
Oatapest.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMUBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mpenmera «®Dusnka» Ha YpOBHE CpeIHETr0 OO0IIero
oOpazoBanusi (0a30BBbIil ypOBEHb) JOJDKHO OOECHEUUTh JOCTIXKEHHE CIEAYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHOro mnpeamera «DU3UKa» JTOHKHBI
OTpaxaTb ~ TOTOBHOCTh U  CIOCOOHOCTh  OOYyYarImMXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW  BHYTPEHHEH TMMO3UIMENH JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHUI, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOr0 OOIIEeCTBA, pACIIUPEHHE >KU3HEHHOTO OIMbITa U OIbITa
NEATEIBHOCTA B TMPOLIECCE pPeaau3alldd OCHOBHBIX HaNpaBJICHUNW BOCHUTATEIIbHOMN
NEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KIaHCKOr0 BOCIMTAHUA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MMO3ULUK OOYy4aIOUIerocsi Kak AakTHUBHOI'O U
OTBETCTBEHHOT'O YJIEHAa POCCUNCKOI0 OOIIECTBA;

IPUHATHE TPaJUIIMOHHBIX 00111eYeI0BEYECKUX I'YMaHUCTHUYECKUX "
JEMOKPaTHYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTM COBMECTHYIO JEATEIBHOCTh B MHTEpECaxX TIPaKIaHCKOIO
o011ecTBa, y4aCTBOBAaTh B CAaMOYIIPaBJI€HUU B 00pa30BaTEeIbHON OpraHU3aluy;

YMEHHME B3aUMOJEHCTBOBATh C COLMAIBHBIMA MHCTUTYTaMU B COOTBETCTBHH C MX
(YHKUMSIMH U HA3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJOHTEPCKOM JIEATEIBHOCTH;

2) MaTPUOTHYECKOT0 BOCITUTAHUS:
c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA,
LICHHOCTHOE OTHOUIEHHWE K TOCYIJApCTBEHHBIM CHMBOJAM, JIOCTHXKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) MYXOBHO-HPABCTBEHHOT0 BOCIIHTAHMS:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHUS, STHUYSCKOTO TTOBECHNS,

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIC HOPMBI MW IIEHHOCTM, B TOM YMCIIE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHUE JTUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHMBOTO OYyIIIETO;

4) 3CTeTHYeCKOro BOCIUTAHMS:
ACTETUYECKOE OTHOUIEHHWE K MHPY, BKIIOYAs 3CTETUKY HAY4YHOrO TBOPYECTBA,
MpUCYIIETO (PU3NUECKON HAYKE;
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5) TpyaoBOro BOCIIMTAHMSI:

HMHTEpEC K pas3InuHbIM cdepaM npodhecCUOHATBHON AESTEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOM U TEXHUKOW, YMEHHUE COBEpIaTh OCO3HAHHBIN BBHIOOp Oyayiieit
npodeccuu U peau30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKCHUU BCEH KU3HU;

6) 5K0JIOrMYecKOro BOCIIHTAHMS:

c(hOpMUPOBAHHOCTh IKOJIOTMUYECKON KYJIbTYPhl, OCO3HAHHE TJI00ATBHOTO XapaKTepa
AKOJIOTUYECKUX TIPOOJIeM;

IUIAHUPOBAHUE W OCYIIECTBJICHHUE JEHCTBUM B OKPYKAIOWIEW Cpelle Ha OCHOBE
3HAHUS LEJe YCTOMUHUBOTO PAa3BUTHS YETIOBEUECTRA;

Pacmupenue ombiTa IESITEIRHOCTH IKOJOTMYECKOW HAMNPAaBICHHOCTM HA OCHOBE
UMEIOIINXCSI 3HAHUM 10 PU3HKE;

7) MEeHHOCTH HAYYHOTO MO3HAHWS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUECKON HAYKU;

OCO3HAaHHE LIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUYCHUS
(U3NKM  OCYHIECTBIIATH  MPOEKTHYIO M HCCIENOBATENIbCKYIO  JIEATEIbHOCTb
UHAVBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS
ba3oBble JJoruyeckue JelcTBUS:

CaMOCTOSITEILHO (HOPMYJIMPOBATh M aKTyallM3UPOBaTh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPENENIATh eI JACATEIBHOCTH, 3aJlaBaThb I[AapaMETpbl W KPUTEPUU UX
JIOCTHIKCHUS;

BBISBJIAITh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pPacCMaTPUBAEMBIX (PHU3HUYCCKUX
SIBJICHUSAX;

pa3pabarbiBaTh IUIaH peEHICHHS MPoOJIeMbl C YYETOM aHaM3a HMMEIONMIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;

KOOPJAMHUPOBATh U BBIMOJHATH PadOTy B YCIOBHSX PEATBHOTO, BUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:

BIAJCTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMUA TOHATUSIMH H METOJaMU
bu3nYeCcKor HAyKH;

BIIAJICTh HABBIKAMHU Yy4eOHO-HCCIICIOBATEIHCKON M TPOEKTHON JCSATEIBHOCTH B
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00nacTi (PU3HKHU, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATENBHOMY MOUCKY METOJI0B
pemieHuss 3amad  (PU3MYECKOTO COACpPXKAHWUSA, NPUMEHEHHUIO pa3INYHBIX METOI0B
MO3HAHMS;

BJAQJIeTh BHJIAMU JIEATEIBHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHUSA, €ro
MHTEpIpETaln, MPeoOpa30BaHUIO H PUMEHEHHUIO B PA3IMYHBIX YU€OHBIX CUTYalUsAX, B
TOM YHMCJIE TIPU CO3[IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (HU3HKHU;

BBISIBJIATh NIPUYUHHO-CIICJCTBEHHBIE CBSI3W U aKTyaJIM3UpPOBATh 3a7ady, BBIABUTATH
THIOTE3y €€ pelIeHHs], HAXOAUTh apTyMEHTHI JUIsSl JOKa3aTeIbCTBA CBOUX YTBEPKIACHHM,
3a/1aBaTh MapaMeTPbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATHh TOJYUYEHHBIE B XOJE PEUICHUS 3a/Jaud Pe3yJbTaThl, KPUTHUYECKU
OLIEHWBATh UX JJOCTOBEPHOCThH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX yCIIOBHSIX;

CTaBUTh U  (OopMymHpoBaTh COOCTBEHHBIE 3aJauyd B  00pa30BaTEIbHOUN
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMeTh TEPEHOCHUTh 3HAaHMA TO0 (QU3MKE B  TPAKTHYECKYIO  00JIacTh
KHU3HEICITCTLHOCTH;

yMeTb WHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IaCTei;

BBIJIBUTATh HOBBIC HJIEH, MPEJIaraTh OPUTHHAIBLHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLNE aIbTEPHATUBHBIC PELICHMS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HaBbIKAMH TOJyYCHUS HMHPOpPMAIUU (DHU3UIECKOTO COACpIKAHUSA W3
UCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSTEIbHO OCYIIECTBIATH IIOWCK, aHAJU3,
CHUCTCMATH3allMI0 W HWHTEPHPETAMI0 HWH(POpPMAIMKM pa3IWYHBIX BHJIOB H  (HOpM
IPEJICTAaBIICHUS;

OIICHMBATh JIOCTOBEPHOCTH MH(POPMAITUH;

UCII0JIb30BaTh CPeICTBa MH(GOPMAIIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHH B
pPCIICHHM  KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OPraHHM3allMOHHBIX 3a1ad C
coOmoicHuEM  TpeOOBaHWM  SPrOHOMHMKH, TEXHHUKH  OE€30MAacCHOCTH, THUTHEHBI,
pecypcocOepexeHrs, TMPaBOBBIX M OATUYECKUX HOPM, HOpPM HH()OPMAIMOHHON
0e301acHOCTH;

co37aBaTh TEKCTHl (DHU3UYECKOTO COJACPIKAHUS B PANTHUHBIX (opmaTrax ¢ y4ETOM
Ha3HaueHUs WHGOPMAIMK U IIEJIEBOM ayAUTOPHH, BBHIOMpas ONTHUMAIbHYIO (opmy
MIPE/ICTABIICHUS U BU3YyalIU3aIlHH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS:
OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3KUKHU M BO BHE-YPOUHOU JCSITEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKN KOHMINKTHBIX CUTYAllUH U CMATYATh KOH(IUKTHI,
Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C MCTIOIh30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHUMAaTh W WCIOJB30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHIYTHBHOU
paboThI;
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BbIOMpAaTh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBHM ¢ Y4€TOM O0O0LIUX
HMHTEPECOB, U BO3MOKHOCTEHN KaXKA0I0 YICHA KOJUIEKTUBA,

IIPUHUMATh LU COBMECTHOU IEATEIBbHOCTH, OPraHU30BbIBATE U KOOPIAUHUPOBATH
NEUCTBUA N0 €€ IOCTWKEHUIO: COCTaBIATH IUIAH JEUCTBUM, PACIPENENsITh POJIU C
y4€TOM MHEHUHN YYaCTHUKOB, 00CYX IaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4€CTBO CBOErO BKJIAJa M Ka)XJOr0 Y4YaCTHHKAa KOMaHAbl B OOIIUI
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipeajaratb  HOBBIE  IPOEKTHI, OLEHUBATh MJAEH C [O3ULMUU  HOBU3HHEI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaLUAX,
NPOSIBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBbIC YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATEIbHYIO JEATEIBHOCTD B 00JaCTH (PU3UKHU
¥ ACTPOHOMMH, BBISIBIISTH MPOOJIEMBI, CTAaBUTh U (DOPMYITHUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJILHO COCTAaBJIATh IUJIAaH PEIIeHUs] PacYETHBIX M KaueCTBEHHBIX 3ajad,
IJIaH BBIMOJHEHMS] TPAKTUYECKOM paboThl C Y4ETOM HMMEIIHUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMOUYTECHHI;

NaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUMH;

Jenatb ~ OCO3HAHHBIA  BBIOOP, AapryMEeHTHpOBaThH €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHHUIO W TIPOSIBJICHUIO IPYAUIIMU B 001acTH (DU3HKH,
IIOCTOSTHHO TMOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

aBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIAJICTh HABBIKAMH TO3HABATEIHHON pedIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIIOJIb30BaTh TPHUEMBI pedieKCHH i OLEHKH CHUTyallud, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHHUS MO UX CHUKEHHUIO;

MIPUHUMATH MOTUBBI U apPTYMEHTBI IPYTUX MPU aHAJU3€ Pe3yJbTaTOB

NS TENBHOCTH; TPUHUMATH Ce0s1, TOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JpYrdxX 0pH aHaldu3e pe3yJbTaToB
NEeATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUIUOKH.

B mnponecce nOCTHXKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUSI MPOrPAMMBI MO
busuke 78  YpOBHS  CpemHero  olmero  oOpa3oBaHUs y  OOYyYaroIIuMXCsA
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COBEPIICHCTBYETCS HMOILIMOHATIbHBIH UHTEIUICKT, Ipeanoararonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIIOYAIONIETO CIIOCOOHOCTh TMOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJCTh HANPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHOUN cepbl, ObITH
YBEPEHHBIM B ce0¢;

CaMOpPETYIMPOBAaHUsA, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEACHHE, CIIOCOOHOCTD aIallTUPOBATHCS K SMOIIMOHAIBHBIM
U3MEHCHUSAM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIUM, BKJIIOYAIONMICH CTpEMJICHHE K JOCTIDKEHHUIO IENd U
yCIieXy, OINTHMH3M, WHHUIMATUBHOCTh, YMCHHE JICHCTBOBAaTh, WCXOJdSl M3 CBOUX
BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIONIEH CHOCOOHOCTh TIOHMMAaTh AMOIMOHAIBLHOE COCTOSTHUE
JIPYTHX, YYUTHIBATh €T0 MPH OCYIICCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEIKNBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTH BBICTPAaMBATh OTHOIICHHS C
JAPYTHMH JIFOIBMH, 3a00TUTHCS, IPOSIBIISITH MHTEPEC U Pa3peiiaTh KOHMIUKTHL.

NPEAMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JTOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOMIUXCS YMECHUM:

JEMOHCTPUPOBATh Ha TNpHUMEpax pojb W Mecto (usuku B GOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, B Pa3BUTUM COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJCH;

YUHUTBIBATh  TPAHUIBI ~ NPUMEHEHUS  W3YYEHHBIX  (U3UYECKUX  MOJICIICH:
MarepuajgbHas TOYKa, HWHEpPIHaTbHAs CHUCTEMa OTCU€Ta, aOCONIOTHO TBEPIOE TEJIO,
UJICATbHBIA a3, MOJIEJM CTPOEHHS Ta30B, >XUIKOCTEWM M TBEPIBIX TEJ, TOYECUHBIN
ANEKTPUUECKUH 3aps]i IPU PelIeHNN (PU3NUECKUX 3a71a4;

pacrio3HaBaTh (U3WYECKHe SIBICHUSA (TIPOIECChl) M OOBSACHATH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIAPHO-KUHETUUYECKOM TEOPUH CTPOCHHUS BEIIECTBA U
BJICKTPOAVHAMHUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJMHEMHOE IBHKEHUE,
CBOOOJIHOC MaJICHUE TeJ, JABMKCHHE IO OKPY)KHOCTH, WHEPIUS, B3aHMMOJICHCTBUE TEI,
muddy3ust, OpOyHOBCKOE JIBIIKCHHUE, CTPOCHUE KUIKOCTCH M TBEPIBIX TEll, N3MCHEHUE
o0béMa Tenm TpH HarpeBaHWW (OXJaXKICHUH), TEIUIOBOS pPaBHOBECHE, HCIApCHUE,
KOHJICHCALUS, TJIABJICHUE, KPUCTAJUTU3AlNs, KUIIEHUE, BIIAYKHOCTh BO3/1yXa, MOBBIIICHUE
JIABJICHMSI Ta3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYJZE, CBSI3b MEXKIY MapaMeTpaMu
COCTOSIHUSI Ta3a B M30MPOIECCAaX, AJIECKTPU3AIUS TEJ, B3aUMOJCUCTBUE 3aPSI0B;

OMHUCBHIBATh MEXaHWYECKOE JIBMDKCHUE, HCIOIb3ysd (U3NUecKue BEITWYUHBI:
KOOpJIMHATA, MYTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cujla, UMITYJIbC
Tella, KWUHETHYECKass DJHEprus, IOTEHIIMaJbHAas JHEpPrus, MeXaHudeckas padoTa,
MEXaHUYeCKass MOIIHOCTh; MPU OMUCAHUU MPABUIBHO TPAKTOBATH (DM3UYECKHI CMBICI
HCTOJIb3YEMBIX BEJIWYMH, WX OO0O3HAYeHUS W EIWHHUIBI, HAaXOIUTh (POPMYIIBI,
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CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU BEIUUHMHAMM;

ONKCHIBATh U3YUYECHHBIE TEIJIOBBIE CBOMCTBA TEJ W TEIJIOBBIE SIBJICHUS, UCIOJIb3YS
(u3nueckre BEJIMYMHBI: JaBJICHUE Ta3a, TEMIepaTypa, CpeIHsAs KHHETUYeCcKas SHEepPrus
Xa0TUYECKOIO  JIBIDKEHHMSI  MOJIEKYJ, CpEeIHEKBaJpaTH4Has CKOPOCTb  MOJIEKY,
KOJMYECTBO TEIUIOThl, BHYTPEHHsA 3HEprus, padoTa raza, Ko3QPUIMEHT MOJIE3HOTO
JEUCTBUSL TEIUIOBOTO JBUraTeisl; MpPU OMMCAHUM TMPABUIBLHO TPAKTOBAaTh (PU3MUECKHI
CMBIC]I HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W E€IUHUIbI, HAXOAUTb (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEITUYMHAM;

ONMKCHIBATh HM3YYEHHBIE JJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKHUE
ABJIEHUS (MPOLIECChl), HUCHOJIb3yd (PU3MUECKHE BEIMYMHBI: JJIEKTPUUECKUN 3aps,
ANEKTPUUECKOE TO0JIe, HAMPSHKEHHOCTD MOJIsS, MOTEHIMAl, PA3HOCTh MOTEHLMAJIOB; MPH
ONMHMCAHUM TPABUWIBHO TPAKTOBATh (PU3UYECKHUI CMBICI HMCHOJIb3YEMbIX BEIUYMH, HUX
0003HayYeHUsI U €AUHMIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (DU3UUYECKYIO
BEJIMYUHY C APYTUMU BEINYUHAMY,

aHANIM3UPOBATH (PU3UUECKUE MPOLIECCHI U SIBICHUS, UCTIONIb3Ys (PU3HUUECKHE 3aKOHbI
U TPUHLMUIBL: 3aKOoH BcemupHoro Ttsrorenus, |, Il u |1l 3akonsr HproTona, 3akoH
COXpPAHEHHUS MEXaHWYECKOM DSHEpPruM, 3aKOH COXpPAaHEHUS UMITYJbCa, MPUHIIHUI
CYNEpHO3ULIUHA CWJI, HPUHLUII DPABHOIpPABUS HMHEPLUAIBHBIX CUCTEM OTCUETa,
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b
CpelHell KUHETUYECKOM SHEpruu TEeIIOBOIO JABMXKEHUS MOJIEKYJl ¢ aOCONIOTHOM
TEeMIEpaTypoil, MEpBbIH 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHMsS SJIEKTPUUECKOIO
3apsiga, 3akoH KysoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUILIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLUIBI JEUCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; pas3iuyaTh YCJIOBHsS HX O€30MACHOTO HCIIOJIb30BaHUS B IOBCEAHEBHOU
KU3HU;

BBITOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0OBAaHUIO (PU3NYECKUX SIBICHUN U MPOLIECCOB C
UCIIOJIb30BaHUEM TMPSMBIX, UM KOCBEHHBIX HU3MEpPEHMi, Npu 3TOM (HOPMYIUPOBATH
npoOiemy/3aady M THIOTE3y Y4YeOHOrO DJKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
PeI0AKEHHOT0 000pyA0BaHUs, IPOBOJIUTH OIBIT U (YOPMYIUPOBATH BHIBOIBL;

OCYILECTBJIATH NMPSAMbIE U KOCBEHHbIE U3MEPEHUS] (PU3NUECKUX BEIMYMH, IPU 3TOM
BbIOMpaTh ONTHUMAJBHBIM CHOCOO H3MEPEHUS M HUCIOJIb30BaTh M3BECTHBIE METObI
OLIEHKH ITOIPEITHOCTEN U3MEPEHNN;

HCCIIEIOBATh 3aBUCUMOCTU MEXAY (PU3MUECKUMU BEIMYMHAMU C HMCIIOJIb30BAHUEM
OPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJbTAThI
MOJTyYEHHOW 3aBHCUMOCTH (PU3MYECKHX BEJIMYMH B BUAE TaOMUIl M TrpadHKOB, JeiaTh
BBIBOJIBI [10 pe3yJIbTaTaM MCCIIEOBAHMUS;

coOr01aTh IpaBuiia 0€30MaCHOr0 TPyAa MPU MPOBEACHUH UCCIEIOBAHNUN B pAMKaX
y4eOHOI0 3KCIIEpUMEHTa, Y4eOHO-MCCIIEI0BATEIbCKON W MPOEKTHOM NESITEbHOCTH C
HCITI0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOI0 00OPYI0BAHHS;

pemarb pacyéTHble 3aJa4d C SBHO 33JaHHOM (PM3MUYECKOW MOJIEIbIO, HCIOIb3YS
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dbu3nYecKue 3aKOHbl M TMPUHILMIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3ajlaud BbIOMpPATh
(bU3UYECKYIO0 MOJIEIIb, BBIIENATH (PU3UUECKUE BETUYUHBI U (DOPMYITbI, HEOOXOAUMBIE IS
e€ penieHus, MNPOBOAUTH PAcUEThl U OLIEHMBATh PEATHLHOCTH IMOJIYYEHHOTO 3HAYCHUS
(bu3MYeCKON BEJIUUNHBIL;

pelmaTh KadyeCTBEHHBIE 3a/laud: BBICTPAMBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
LETIOYKY PAaCCYy)XJICHUH C OMOpod Ha U3yUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

WCIIOIb30BaTh NPU PEIICHUH Y4YeOHBIX 3a7ad COBPEeMEHHbIE HH(GOPMAIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, CTPYKTYpPUPOBAHUS, WHTEPHpPETAllMd U MPEICTABICHUS
y4eOHOU M HAYyYHO-TIOMYJIAPHOU HHGOPMAIIUU, TOTYYSHHOM U3 Pa3IMUHbIX UCTOUHUKOB,
KPUTHUUYECKH aHAJM3UPOBATH MOJy4aeMyto HHGOPMAIIHIO;

IPUBOAUTL TMPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIB30BaTh TEOPETHUYECKHUE 3HAHUS IO (PU3MKE B IOBCEIHEBHON KWU3HHU JIS
obecrieueHus: 0€30MACHOCTH TMpU OOpalieHud C TpUOOpaMu U TEXHHUYECKUMHU
YCTPOUCTBAMU, [IJII COXPAHEHHUs 370pOBbS U COOJIOJCHHUS HOPM DSKOJOTHYECKOTO
MOBEJICHUS B OKPY KaOIIeH cpejie;

paboTaTh B rpymIie C BHIIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH, MIIAHUPOBATH
paboTy TPYIIBI, PAIUOHAIBHO paclpeiensaTh OO0S3aHHOCTHU W  IUJIaHUPOBATh
NeATeIbHOCTh B HECTAaHIAPTHBIX CUTYyAIUAX, aJICKBATHO OIICHWBATH BKJIAJ KaXJI0TO W3
YYaCTHUKOB IPYMIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenus B 11 kiacce npeamMeTHbIe pe3yiabTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUI:

JEMOHCTPUPOBATh HAa TNpPUMEpPax poOJdb U MecTo (U3MKA B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA U
TEXHOJOTHH, B MNPAKTHYECKOW JESATEIbHOCTH JIIOJAEH, LEJIOCTHOCTh W €IUHCTBO
(buznuecKkoi KapTUHBI MHUPA;

VYHUTHIBATH TPAHUIBI MPUMEHEHUS H3YUYCHHBIX (DU3UUYECKUX MOJENICH: TOUYCHYHBIN
ANEKTPUUYECKUI 3apsiji, JIyd CBETA, TOUCUHBII MCTOYHUK CBETA, siACpHAas MOJEIb aToMa,
HYKJIOHHASI MOJIEJTh ATOMHOTO sJIpa TIPH pelIeHnH (PU3NIECKUX 3a71a4;

pacrio3HaBaTh (u3nyeckue siBiaeHUs (mpolecchl) U OOBACHATH MX HA OCHOBE
3aKOHOB DJEKTPOJMHAMHUKHA W KBAaHTOBOW (DU3HMKHU: DIIEKTPUUYECKAsT TPOBOJAMMOCTb,
TEIJIOBOE, CBETOBOE, XMUMHUYECKOE, MAarHuTHOE JEWCTBUS TOKa, B3aUMOJCHCTBUE
MarHuTOB, 3JE€KTPOMArHuTHAsE UHAYKIHUS, T1€MCTBUE MAarHUTHOTO MOJIsi HAa MPOBOJHUK C
TOKOM M JBIKYIIMNCS 3aps]l, SIEKTPOMarHUTHBIE KOJIEOAHUS U BOJIHBI, MPSIMOJIMHEIHOE
paclpoCTpaHEHUE CBETa, OTPAKEHHE, MpesioMJieHue, UHTepdepeHuus, TUPppakuus u
noJisipu3anusi cBeTa, Aucnepcusi cBera, ¢doroanexrpudyeckuil 3gdext (Pororddexr),
CBETOBOE [IaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aromMa BOAOpOJa,
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CCTCCTBCHHAA U UICKYCCTBCHHAA PaANOAKTHBHOCTD,

ONKCHIBATh W3yYCHHBIE CBOWCTBAa BeEIIECTBA (DICKTPUYECKUE, MarHUTHBIC,
ONTUYECKHE, IICKTPHUECKYIO MPOBOIUMOCTh DPA3THYHBIX CPEI) M AJICKTPOMArHUTHBIC
SIBJIICHUS (TIPOIIECCHI), MUCIONIBb3Ysl (PU3NYECKUE BEITUYUHBI: AJICKTPUYCCKUHN 3apsii, cuia
TOKa, OJIIGKTPUYECKOE HAMPSIKEHHE, JIIEKTPUYECKOE COMPOTUBICHHE, PAa3HOCTh
MOTCHIINAJIOB, AJICKTPOABIIKYINAS CHIIa, paboTa TOKa, MHIAYKITMS MarHUTHOTO TOJIS, CHJIa
Awmmiepa, cuna JlopeHIla, WHAYKTHBHOCTh KATYIIKH, DSHEPTHS JJICKTPUYECKOTO M
MarHuTHOTO TIOJICH, TIEPHOJ M YacToTa KojcOaHWid B KoeOaTeIbHOM KOHTYpE, 3apsi U
CHJIa TOKa B TIPOIIECCE TapMOHMYECKHX DJICKTPOMArHUTHBIX KoJieOaHMid, (POKyCHOE
paccTossHME W ONTHYECKas CWia JIWH3BI, TPH ONHCAaHWU TIPABWIBHO TPAaKTOBATh
(U3HYECKHI CMBICT UCITOJIB3YEMbIX BEJUYUH, UX 0003HAYCHHS U CAMHUIIBI, YKa3bIBaTh
(GbopMyIIBI, CBA3BIBAIOIINE TAHHYIO (DH3UYCCKYIO BETUYMHY C APYTHMU BEITHUYNHAMH,

ONKMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS M MPOIIECCHI, UCTIONB3Ys (U3UUCCKHUEC
BEJIMYHUHBI: CKOPOCTH AJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YAaCTOTa CBETA, SHEPTHUS
¥ UMITYJIbC (DOTOHA, IEPUOJT ITOTypaciiaga, SHEPTHs CBA3M aTOMHBIX sJIep, IPH ONUCAHUN
NPAaBWIBHO TPAKTOBATh (PU3NYCCKUN CMBICIT UCIIOJIb3YEMbIX BEIIMYMH, UX 0003HAYCHUS U
CAVHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3HYCCKYIO BEIUYHHY C
JIPYTMMH BEJIMUYMHAMHU, BEIYUCIIATH 3HAUCHUE (PU3HMUECKON BETUUMHBL;

aHANIM3UPOBATH (PM3HUECKHUE MPOLIECCHI U SIBICHUS, UCTIONB3Ys (GU3HUECKHE 3aKOHbI
U MPUHIUIBL 3aKoH OMa, 3aKOHBI MOCJIEA0BATENFHOTO U MapalliebHOTO COEIUHEHHUS
POBOAHUKOB, 3akoH JIkoynsg-JIleHna, 3aKoH 3JIEKTPOMAarHUTHOM HMHIYKLIHU, 3aKOH
OPSIMOJIMHEHHOTO  PACIpPOCTPAHEHHS] CBETA, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHbBI
NpEeIOMJICHHSI CBETa, ypaBHeHHME OWHINTeHHa s (oTodddekra, 3aK0OH COXpaHEHUS
DHEPTUHU, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPAHEHHUsS JJIEKTPUYECKOro 3apsja,
3aKOH COXPaHEHUS MacCOBOI'0 YHMCJIA, MOCTYNAThl bopa, 3aK0H pauoakTUBHOTO pacnajia,
Opy STOM pa3IuvaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIp@)KEHUE U yCIOBUs (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH;

OTIpEJICNISITh HANPABICHUE BEKTOpPA WHIYKIIMM MAarHUTHOTO TOJISI TMPOBOJHHKA C
TOKOM, cHJibl AMriepa u cuibl JlopeHna;

CTPOUTh M OIKCHIBATh M300paKEHHE, CO3/laBaeMO€ IUIOCKHM 3€pKajoM, TOHKOMH
JIMH30M;

BBITIOJTHATH SKCTIEPUMEHTHI TI0 UCCIICIOBAHUIO (DHU3NYECKUX SBICHUN U TIPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX, M KOCBEHHBIX HW3MEPECHHH: TpH HTOM (OPMYIHPOBATH
npoOiemy/3ajaqy M THIOTE3y Y4YeOHOrO DOKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIIIOKEHHOTO 000PYI0BAHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE M3MEpEHUs (PU3NIECKUX BEJIMYUH, TIPU ITOM
BBIOWPATh ONTHUMANBHBIA CIMOCOO HM3MEPEHHS W MCIOJIb30BaTh HM3BECTHBIE METOIbI
OLIEHKH ITOTPEITHOCTEN N3MEPEHNN;

HCCJIEIOBAaTh 3aBHCHUMOCTA (M3WYECKUX BEIMYUH C HCIOJIB30BAHUEM TMPSIMBIX
W3MEPCHU: TIPU TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YIBTATHI
MOJIYYCHHONW 3aBUCUMOCTH (PU3MUYECKUX BEIWYUH B BUJIEC TaOMUIl M TpaduKOB, eiaTh
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BBIBOJIBI IO p€3yJIbTaTaM UCCIEI0BaHNUS;

coOro1aTh paBuiIa 0€30MacHOro TpyAa MpU MPOBEACHUH UCCIEIOBAHUN B pAMKax
y4eOHOT0 HIKCIIEPUMEHTa, Y4eOHO-MCCIIEI0BATEIbCKON W MPOEKTHOM NESITEIbHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOr0 000PYI0BAHMS;

pemarb pacyéTHbIe 3aJa4d C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO, UCIONb3YS
(¢u3nueckre 3aKOHbl M MPUHUMUIIBI, HA OCHOBE aHajlW3a YCJIOBHS 3aJaud BbIOUpATh
(U3HUECKYI0 MOJIENb, BBIIETATh (PU3NYECKHUE BEIMUUHBI U (POPMYJIIbI, HEOOXOIUMBIE IS
e€ pelleHus, MPOBOJUTh PACUETHI U OLEHUBATH PEATbHOCTH IMOJTYYEHHOTO 3HAYEHUs
(du3nuecKoi BETUYUHBIL;

peliatb KadyeCTBEHHbIC 3aJlayd: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO
LENOYKY PACCYXKIEHUH C ONOpoM Ha U3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue siBICHMUS;

UCIOJIb30BaTh TMPHU PELIEHUU Y4eOHBIX 3a/lad COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTUU JJii TIOUCKA, CTPYKTYPUPOBAaHMS, HWHTEPIPETAIMU U TMPEICTaBICHUS
y4eOHOM ¥ HAyYHO-TIOMYJISIPHON MH(OPMAIIUK, TTOJIYYeHHON U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTHYECKH aHATU3UPOBATh MOJy4aeMyt0 HHPOPMAIIHIO;

OOBSCHATHh MPUHIUIBI EUCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh yCIOBHS UX 0€30MacHOTO UCIOJIb30BAHUS B TOBCEAHEBHOM JKU3HMU;

OPUBOAMUTH TPUMEPHI BKJIAJAa POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B 00BACHEHUE MIPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHM;

UCNOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (U3MKE B IMOBCEIHEBHOM >KU3HM IS
obOecnieyeHusi Oe30MacHOCTH TpuU OOpallleHuu ¢ npubopaMu M TEXHUYECKUMU
yCTpOWCTBaMH, MJII COXpPAHEHHs 3/10pPOBbS U COOJIOACHHS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPY’KaloIlel cpene;

paboTaTh B IpyIIe C BHIIOJHEHUEM Pa3IMUHBIX COLUANbHBIX POJIEH, INIaHUPOBATH
paboTy Tpynmbl, palUOHAJIbHO pacCHpelessiTh OO0S3aHHOCTM M IUIAHUPOBATH
JESITeIbHOCTh B HECTaHAAPTHBIX CUTYallUsAX, aJ€KBATHO OLEHUBATh BKIJIAJ KaKJIOTO U3
YYaCTHHUKOB IpyIIIBI B pelieHue paccMaTpUBaeMou poOJIEMBI.
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TEMATUYECKOE IIVIAHUPOBAHUE'

10 KJACC
HaumeHnoBanue
KomnuectBo
Ne n/n1 |pasnenoB u Tem 4ACOB IIporpaMMHoOe copepxkaHue OCHOBHBIE BUIbI JEATEIBHOCTH 00yYatOMIMXCS
yueOHOro
Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 O3HAHUSA
1.1 |®usukau 2 M3yyeHne HayyHBIX (AMIOUPUUECKUX U
METO/IbI TEOPETUYECKUX) METOIOB TIO3HAHUS
HAY4YHOTO OKpYKaIoIIero Mupa.
Y dusuka - HayKka o npupojie. Hayunsie MeToab Py H P
MO3HAHUS [103HAHHA OKPYIKAIOIIETO MHDA OO6cyxaeHune rpaHul] IPUMEHUMOCTH (PU3UIECKUX
3aKOHOB U TEOPUH.
Posb sKcriepruMeHTa U TEOPUH B ITPOLIECCE bt p
aboTa B rpynie Mo NoAroToBKE KOPOTKUX
MO3HAHUS IPUPOABL. DKCIEPUMEHT B (hU3HKE. ij A p
Mo/IeIHPOBAHHE HBMUCCKHX ABICHH 1 COOOIIEHHI O POJIU U MeCTe (PU3UKHU B HAYKE U B
[IPAKTUYECKOMN AEATENBbHOCTH JIFOAEH.
npoueccoB. Hayunsie runore3sl. Duznueckne P a o
€MOHCTpAaIsl aHAJIOTOBBIX U HU(PPOBBIX
3aKOHBI U TeOpUU. [ paHUIIBI IPUMEHUMOCTH A Than ungp
¢dusznuecknx 3aKoHOB. [IpUHIIUIT COOTBETCTBUS. M3MEPHTEIIBHEIX PHOOPOB, KOMIILIOTCPHBIX
aTYUKOB.
Poibs u Mecto u3uku B HopMUpPOBAHHUH ! )
COBPEMEHHOM HAYTHOM KAPTHHBI MHDA, B OcBoeHHE OCHOBHBIX PUEMOB PabOTHI €
b v (v
. o u¢poBoii 1abopaTopueil no pusnke
NPAKTUYECKOM EATEIbHOCTH JIFOIEH p parTop P
Wrtoro no pazneny 2

IIpu pa3paborke paboueil mporpaMMbl B TEMAaTHUECKOM IUIAHUPOBAHUU JOJIKHBI OBITH YUTEHBI BO3MOXKHOCTH UCIIOIB30BAHUS 3JIEKTPOHHBIX (LH(PPOBBIX)

06paSOBaTeJ'ILHLIX PECYpPCOB, ABIAKOIINXCA y‘le6H0-M€TO}:{I/I‘ICCKI/IMI/I MaTtepuaiaMu, COACPIKAHUEC KOTOPBIX COOTBCTCTBYCT 3dKOHOAATCIBCTBY 00 O6pa3OBaHI/II/I.
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Pasznen 2. Mexanuka

2.1 Kunemarnka 5 :
[IpoBeieHNE PKCIIEPUMEHTA: U3YyUCHUE
HEPaBHOMEPHOI'O ABUKEHUS C LETBIO
ONpEAEICHUS] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILLICHUSI MEXIY
Mexannyeckoe ABMkeHue. OTHOCUTEIBHOCTh MyTSAMU, IPOHJCHHBIMU TEJIOM 3a
MEXaHUYECKOro ABMKeHUs. Cucrtema oTcuéTa. [MOCJIE/IOBATEIILHBIE PABHBIC TPOMEKYTKHU
TpaekTopus. BPEMEHU MPU PABHOYCKOPEHHOM
[TepemenieHne, CKOPOCTh (CpeIHss CKOPOCT, JIBUOKEHUH C HAYaJIbHOW CKOPOCTHIO,
MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTEePUAIbHON  [paBHOW HYIIO; U3YUYCHUE JBUKCHUS
TOYKH, X MPOCKIIMU HA OCU CUCTEMbI KOOPIUHAT. [IapyKa B BA3KOW KUJIKOCTU; U3YUCHUE
CIi0’)keHMe TTepeMENIEHUIN U CII0)KEHNE CKOPOCTEN. NBIDKCHHS Teja, OpOIIEHHOTO
PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE  [FOPU30HTaIbHO. OO0BICHEHHE OCHOBHBIX
JIBIDKEHUE. MPUHIIUIIOB IEUCTBUS TEXHUUECKUX
I" paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCTPOMCTB, TAKUX KaK: CIIUJIOMETD,
YCKOpEHHUS, MMyTH U TIEPEMEIICHUS] MaTepUATbHOMN [IETTHBIC U PEMEHHBIE TIepeIaun
TOYKH OT BPEMEHH. NIBIDKCHHS; U YCIIOBUH UX 6€3011aCHOTO
CBoOoHOE TIasieHre. Y CKOpeHHE CBOOOTHOTO MCTI0JIb30BAHUS B TTOBCETHEBHOM KU3HHU.
MaJICHUSI. PerieHne pacu€THBIX 3a71a4 C SBHO
KpuposnmHeitHoe nBrkeHue. | BrxeHue 3aTAaHHON (PU3UYECKON MOICIBIO C
MaTEPHATbHON TOYKH 10 OKPY>KHOCTH C TIOCTOSTHHOM — [MUCTIOIh30BAaHUEM OCHOBHBIX (hOPMYITT
10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEMHAS [KHHEMATHKH.
ckopocth. [lepron u wactora oOparieHus. [TocTpoenue u ananus rpaduKoB
[{eHTpOCTPEMUTENIBHOE YCKOPEHUE. TEeXHUUECKHE 3aBUCUMOCTEH KHHEMAaTHUYECKUX BEIUYNH
YCTpOMCTBA U OT BPEMEHHU JJIs1 PABHOMEPHOTO
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MPAaKTUYECKOE MPUMEHEHHE: CITUIOMETD,
TIBIDKEHHE CHAPSIIOB, ICTTHBIC U peMEHHBIC
nepenadn

1 PAaBHOYCKOPEHHOTO MPSMOJINHENHOTO
JIBHKCHUSL.

PacrioznaBanue pu3NYECKUX SBICHUN B
y4E€OHBIX ONBITAX U OKPYXKAIOLIEH KU3HU:
PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NPsIMOJIMHENHOE JIBHXKEHHE, CBOOOTHOE
MaJICHUE TeJl, JBUKEHHUE MO OKPYKHOCTH.
Onurcanre MEXaHUYECKOTO IBUKEHUS C
MCIOJIb30BaHUEM (PU3UUECKUX BEJIMYUH:
KOOpAHWHATa, MyTh, IEPEMELIEHNE, CKOPOCTD,
yckopenue. Pabota B rpynmnax mpu
MJIaHUPOBAHUH, IPOBECHUH U HHTEPIPETAIIUN
PE3YyJbTATOB OIBITOB U aHAJIU3E
NTOTIOJTHUTENIbHBIX HICTOYHUKOB HHPOpMAILIUU
0 TEME

2.2

JlmHaMuKa

[IprHuMn otHOCUTENbHOCTH [ anuses. [lepBbii
3ak0H HproToHa. HEpImanbHbIie CUCTEMBI
otcuéta. Macca tena. Cuna. [Ipuniun
cyrnepno3uiuu cuil. Bropou 3akon HerotoHa 1
MarepuanbHOM TOYKU. TpeTuii 3akoH HproToHa
U1l MaT€pUAIbHBIX TOYEK. 3aKOH BCEMUPHOTO
TaroteHusi. Cuna tsokectu. [lepBast kocMuueckas

CKOPOCTb.

CpaBHEHHE MacC B3aUMOJICHCTBYFOIIMX TEII.
l3ydeHne 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
nedopMaIii; CpaBHEHUE CHIT TPEHUS TOKOS,
Ka4eHUs U CKOJIbKEHUA.

OOBsiCHEHHE HEBECOMOCTH.

[IpoBeieHHEe SKCIIEPUMEHTA: HCCIICIOBaHUE
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B

MpY>KUHE U PE3UHOBOM 00paslie, OT UX
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Cwia ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl TpeHus (oKosi, CKOJIbXKEHHUS,
Ka4ueHU).

Cuia Tpenns. Cyxoe TpeHue.

Cuita TpeHHUsI CKOJIBKEHUS U CUJIa TPEHUS
nokost. Koagduuuent tpenus. Cuna
CONPOTHBIICHUS IIPU ABUKEHHUH TEJIa B
PKUJKOCTHU WJIU Ta3e.

[locTynaTenpHOE ¥ BpallaTEIbHOE JBUKECHUE
a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIbI OTHOCHUTEJIBHO OCH BpAILEHHS.
[1ne4o cuiibl. YcaoBusi paBHOBECUS TBEPOTO
Tesla. TeXHU4eCcKue yCTpoucTBa U
PaKTUYECKOE IPUMEHEHHE: TOAIIUITHUKH,
NIBUYKEHHE UCKYCCTBEHHBIX CITyTHHKOB

nedopmali; U3y4eHue IBUKEHUs OpycKa 1o
HAKJIOHHOM TUIOCKOCTH; UCCJICIOBAHUE YCIIOBUH
paBHOBECHS TBEPAOTO Teja, UMEIOIIETO OCh
BpAIICHHUS.

OOBsicHeHHEe 0COOEHHOCTEH

PAaBHOMEPHOT'O M PAaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JABUKEHUS, CBOOOHOTO TaICHHUS
TEJ1, IBYKCHUS 110 OKPYKHOCTH Ha OCHOBE 3aKOHOB
HproTOHA, 3aKOHa BCEMHUPHOTO TATOTCHHSI.
OOBsICHEHUE OCHOBHBIX ITPUHITUIIOB JACHCTBUS
MOJIITUITHAKOB M UX TIPAKTUYCCKOTO IPUMCHEHHUS.
OObsicHEHNE IBHKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Perenue pacu€THBIX 3a/1a4 C SIBHO 3aJJaHHOM
(bu3HUecKol MOJEIbIO C UCTIOIB30BAHUEM
OCHOBHBIX 3aKOHOB ¥ ()OPMYJT TUHAMUKH.
Pacrno3naBanne (U3NYECKHUX SBICHUN B YIEOHBIX
OTBITaX U OKPY’KAIOIIEH KU3HU: HHEPIIUS,
B3aMMO/JICCTBHE Tel. AHAIN3 (PU3HMUECKUX
MPOIIECCOB U SIBICHUH C UCTIOJIB30BAHUEM 3aKOHOB

1 IIPUHIMIIOB: 3aKOH BCCMUPHOI'O
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rsarorenud, |, II u 111 3axonsl HeroToHa,
[IPUHLAI CYIIEPIIO3ULAYN CHUJI, TPUHLIUIT
PaBHOIIPABHOCTU UHEPLHUATIBHBIX CUCTEM
OTCU€Ta

2.3

3aKOHBI COXpAaHEHHUS B
MEXaHHUKE

MMnynbc MaTepuaibHOU TOUYKU
(Tena), cucTeMbl MaTEpUATIbHBIX
TO4YeK. MIMIynbC CHIIbI U U3BMEHEHUE
MMITyJIbCa TeIa. 3aKOH COXPaHEHUS
MMITyJibca. PeakTuBHOE JIBUKEHHUE.
PaGora cribl. MOIIHOCTH CHJIBI.
Kunetnueckas sHeprus
MaTepuaabHON ToukU. Teopema 00
M3MECHEHUN KUHETHYECKOM SHEPTHUHU.
[loTeHUManbHAsA YHEPTHUS.
[ToTeHIManbHask SHEPTUS yIPYTO

e OopMUPOBAHHON MPYKUHBIL.
[loTeHumanbHast 3HEPrust Teyia BOJIU3U
noBepxHocTH 3emuid. [loTeHanbHbIe
U HEMOTEHIUaNIbHbIe CUIIbI. CBS3b
pPabOThI HEOTEHITUATBLHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOW SHEPTUH
CHUCTEMBI T€Jl. 3aKOH COXPAHEHUS
MEXAHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue

[IpoBeneHNE FKCIIEPUMEHTA: U3YyUCHUE
a0COJIFOTHO HEYIIPYTOro yjapa ¢
[MOMOIIBIO IBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB; MCCJICIOBaHUE CBSI3U Pa0OThI
CUJIBI C I3BMEHEHUEM MEXaHHYECKOM
SHEPIrUU TeJla Ha IPUMEPE PACTKEHUS
[PE3UHOBOIO KI'yTa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEpPEHUN (DU3NISCKUX
BEJIMYMH.

Perienre pacu€THBIX 3a71a4 C SIBHO
3aTAHHOM (PU3HYECKON MOJICIBIO C
MCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyJT TUHAMHUKHU U 3aKOHOB
COXpaHEHUS.

Pemenne kaueCTBEHHBIX 3a/71a4 C ONIOPOM
Ha U3y4YCHHBIC B pa3zjeiie «MexaHukay»
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUISCKHUE
SIBJICHUS.

OnucaHue MEXaHUYEeCKOTO JABVKCHUS C
MCIIOJIb30BaHUEM (PHM3UYECKUX BEJIMUMH:

HNMITYJIBC TCJId, KHHCTHUYCCKAs OHCPIUAd,
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CTOJIKHOBEHHS.
TeXHUYEeCKHUE YCTPOUCTBA U
[IPAKTUYECKOE IIPUMEHEHHE: BOJIOMET,
KOIIED, PY>KUHHBIA ITUCTOJIET,
JIBUOKCHUE PAKET

MOTEHI[MAbHASI DHEPTUSI, MEXaHUYECKast
paboTa, MEXaHUYECKask MOIIHOCTb.
AHanu3 pU3nYecKux NpoLeccoB U
SIBJICHUM C MCIIOJIb30BAHUEM 3aKOHA
COXpaHEHMs] MEXaHUYECKOW dHEPTHH,
3aKOHA COXPAHEHMS UMITYJIbCA.
OOBsICHEHHE OCHOBHBIX MTPUHIIUIIOB
NMEeWCTBUS U MIPAKTUYECKOTO MPUMEHEHUS
TeXHUYECKUX YCTPOUCTB, TAKMX KaK:
BOJOMET, KONIEP, MPYKUHHBIA MUCTOJIET.
OOBsICHEHHE TBUKEHUS PAKET C OTIOPOM
Ha U3y4YCHHbIEC (PU3NUECKUE BETUYUHBI U
3aKOHBI MEXAHUKH.

crionp30BaHuE MPU MOATOTOBKE
COOOIIEHHI 0 TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHM JIJIst
MOMCKA, CTPYKTYPUPOBAHUS,
MHTEpPIPETAUN U IPECTABICHUS
uHGOpPMAIH, KPUTHUYECKUI aHaIIN3
nonyqaemoi nadopmaruu [IpoBenenue
KOCBEHHBIX U3MEPEHUN, UCCIIEAOBAHHIN
3aBUCUMOCTEH (PHU3NIECKUX BEIHYHH,
MPOBEPKA MPEJI0KEHHBIX TUIIOTES

ltoro no pasneny
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Pasznea 3. Movieky/isipHasi pM3HKA M TEPMOAMHAMMKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU

9

(OCHOBHBIE TTOJIOKEHUSI MOJEKYJIAPHO-
KUHETUYECKON TEOPUH U UX OTIIBITHOE
obocHoBaHME. bpoyHOBCKOE
NIBUOKEHUE.

Jluddysus. Xapakrep ABUKEHUS U
B3aMMOJICHCTBUS YACTHI] BEILIECTBA.
Mojiesii CTpOECHUS ra30B, KUJIKOCTEN
U TBEPIBIX TET U OOBSICHEHNUE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX MOJICJICH.
Macca 1 pazMepbl MOJIEKYIL.
KonnuectBo BemecTsa. [locTostHHas
ABorajzpo. TermnoBoe paBHOBECHE.
Temmeparypa u e€ usmepenue. Illkana
temrieparyp Llenscus. Monens
naeaJbHoro raza. OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH UAECATIBHOIO
rasa.

AOCOJTIOTHAS TEMIIepaTypa Kak Mepa
CpeIHEN KHHETUYECKON DHEPrUun
TEIUIOBOT'O JBH>KEHUS YaCTHIL rasa.
[[Ixama remneparyp KenpBuna.
['a30BbIC 3aKOHBI. Y paBHEHUE
MennaeneeBa-Kianeiipona. 3akoH

JlanbToHa. M30mporeccsl

[IpoBeieHME DKCIIEPUMEHTA:
ONpEIEIEHNE MacChl BO3/lyXa B KJIACCHOM
KOMHATe Ha OCHOBE U3MEpEeHUI 00bEéMa
KOMHATBI, JaBJICHUSI U TEMIIEPATYPhI
BO3/1yXa B HEW; UCCIIEJOBAaHUE
3aBUCUMOCTU MEXIY TapaMeTpamu
COCTOSIHUSI Pa3peKEHHOIO rasa.

OreHka aOCOJIIOTHBIX U OTHOCUTENIbHBIX
MOTPEIIHOCTEN U3MEepeHUN PU3NIECKUX
BEJINYUH.

OObsicCHEHNE OCHOBHBIX MTPUHITUIIOB
MelcTBUI TepMOMeETpa U bapoMeTpa u
YCIIOBUM UX 0€30MaCHOT0 UCIIOIh30BaAHUS
B [IOBCETHEBHOM KU3HU.

PacrioznaBanmne Gu3NUECKHUX SBICHUN B
Y4E€OHBIX OTIBITAX ¥ OKPYKAIOIIEH KU3HU:
mud y3usi, OpOyHOBCKOE JBUIKEHUE.
OnurcaHue TeIIOBBIX SBICHUN C
MCIIOJIb30BaHNEM (DU3UUECKUX BEIIMYUH:
NTaBJICHUE ra3a, TEMIEPaTypa, CpeaHsA
KUHETUYECKAsI SHEPT UL Xa0TUYECKOTO
NBUOKEHUSI MOJIEKYII,

CPCAHCKBaJApaTUIHasA CKOPOCTb
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B UJICAJIBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.

[" paprueckoe npeacraBiieHue
U30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3zo0apa.

TeXHUYeCKHUe yCTPONUCTBA U
NPaKTUYECKOE IPUMEHEHHE:
TEPMOMETP, OApOMETP

MOJIEKYIL.

AHanu3 pU3nYecKux NpoLeccoB U
SIBJICHUI ¢ ucnoab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KUHETUYECKON DHEPTUU TEILJIOBOIO
NBIDKCHUST MOJICKYJT C aOCOJIFOTHOM
TeMIepaTypou.

Pemenne pacu€THBIX 3a7a4 C SIBHO
3aIAaHHOM (PU3HYECKON MOJICIIBIO C
MCTI0JIb30BAHUEM OCHOBHBIX MOJI0KEHUM
MKT, 3ak0HOB 1 (pOpMYJT MOJIEKYIISIPHOM
(bU3uKH.

PaGoTa B rpymnmax npu njiaHuPOBAHUH,
[IPOBEICHUY U UHTEPIIPETALIUU
PE3yJIbTAaTOB OIBITOB U aHAJIN3€E
JTOITOJTHUTEIIBHBIX UICTOYHUKOB
nH(OpMaIHK 0 TeMe

3.2

OCHOBBI
TEPMOUHAMUKHU

10

TepMoauHamMU4uecKasi CUCTEMA.
BHyTpeHHsIs SHEprus
TEPMOJNHAMHUYECKON CUCTEMBI U
crmocoOnl €€ m3Mmenenus. KonmuecTBo
TEIJIOTHI U paboTa. BHyTpeHHsS
SDHEPrUsl OJJTHOATOMHOTO HUJI€AJTBHOTO
raza. Buasl reronepenauu:
TEIJIOMPOBOITHOCTh, KOHBEKIIHS,
M3JIy4eHUE. Y IeJIbHAs TEIIOEMKOCTD

BCIIICCTBA.

[IpoBeneHue SKCIepUMEHTa: U3MEPEHHE
YAEIbHOM TETIOEMKOCTH BEILIECTBA.
OreHKa aOCOIIOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEepEeHUN (HU3NIECKUX
BEJINYUH.

M3yueHne Mojieneid mapoBoi TypOHHBI,
NIBUTaTeJIsi BHYyTPEHHETO CrOpaHusl,
PEAKTHUBHOI'O JIBUTATEIA.

OOBsicCHEHNE TPUHITUIIOB JEHCTBUS U

YCI0BUM 0€3011aCHOTO UCTIOJIb30BaHUS
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KonnuecTBo TemnoTsl npu
TEIUIoNepeIaye.

[TonsiTue 00 aguabaTHOM MpoIlEcce.
[IepBeIit 3aKOH TEPMOAUHAMUKU.
[IprMmeHeHue nepBoro 3akoHa
TEPMOJAMHAMUKHU K U30TIPOIIECCaM.
I'paduueckas untepnperarus
paboThI raza.

Bropoii 3ak0H TepMOTUHAMUKH.
Heob6paTumocTs miporieccoB B
IpUpO/IC.

TermoBslie mamnHbl. [IpuHIATIBI
JNEUCTBHS TEIJIOBBIX MAIIIMH.
[IpeoOpa3zoBanus SHEPTUH B
TEIJIOBBIX MalIMHAX.
KoaddunmenT nonesnoro aencTus
TEIUIOBOW MaIlVHBI.

ukn Kapuo u ero ko3¢ dumnmeHt
IIOJIE3HOTO JECUCTBUS.
DKOJOTUYECKHE MPOOITIEMBI
TEIJIO3HEPTreTUKHU.

TexHnueckue ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHE:
JIBUTaTeNIb BHYTPEHHETO CrOpaHusl,
OBITOBOM XOJOAUIBHUK,
KOHJIULIMOHEP

B [IOBCEIHEBHOM KU3HU JIBUTATENS

BHYTPEHHETO CTOPaHMsI, OBITOBOTO
XOJIOIUILHUKA, KOHIUITHOHEPA.
Onucanue CBOMCTB TEI U TETUIOBBIX
SBJICHUH C UCIIOJIb30BAHUEM
(bU3HYECKUX BEITUYNH: TaBICHHAC
rasa, TeMIeparypa, KOJu4ecTBO
TETJIOTHI, BHYTPEHHSS SHEPTHSI,
pabora ra3a. Pemenue pacuéTHbIX
3a/1a4 ¢ SIBHO 3aJIaHHON (PU3MUECKOi
MOJIEIBIO

C MCTIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (DOPMYIT MOJIEKYIISIPHOM
(bU3HKY U TEPMOAMHAMUKHU.
Pemienue xauecTBEHHBIX 3a/1a4 €
OTOPOY HA M3YYEHHBIE B pa3jielie
«MonekynsapHas GU3uKa U
TEPMOJIMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUYECKUE
SIBIICHUSL.

PaGora B rpymnmax npu aHamuze
JOTIOJTHUTENIHHBIX HCTOYHUKOB
uH(GOPMAIIH TT0 TEME
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3.3

ArperaTHble COCTOSIHUSA
BenecTBa. MazoBbie
[epEeXObl

[TapooOpa3zoBaHue U KOHJICHCAIUSI.
VcniapeHue u KUIIEHHUE.
AOCOJIIOTHASI 1 OTHOCUTENIbHAS
BJIA)KHOCTh BO3Ayxa. HachleHHbIN
nap. Y IejbHas TeIuiora
napooOpazoBaHus. 3aBUCUMOCTh
TEMIEPATyPbl KUTIEHUS OT IaBJICHUS.
TBépnoe teno. Kpucrannmueckue u
amop(dHbie Terna. AHU30TPOIHS
CBOWCTB KpUCTaLIO0B. JKuakue
Kpuctaiibl. COBpEMEHHbIE
Martepuansl. [lnaBnenue u
KpUcCTaIu3anus. Y IeapHas TeIioTa
riaBienus. Cyoaumarusi.
YpaBHEeHUE TETIOBOTO OanaHca.
TexHu4YecKrue yCTporucTBa U
MPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTHH MOJYYEHUS
COBPEMEHHBIX MAaTEPUAIOB, B TOM
yuCJie HAaHOMAaTepHUaioB, U
HAHOTEXHOJIOTUU

[IpoBeneHNE PKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIBHOW BJIIAJKHOCTH BO3yXa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOrPEIIHOCTEN U3MEpEHUN (PU3NUECKUX
BEJINYMH.

l3y4yeHue CBOMCTB HACHILEHHBIX I1apOB,
CIIOCOOOB U3MEPEHUS BIAKHOCTU
Hal6:ro1eHre KuneHus mpu MOHMKEHHOM
NTaBJICHUU, HATPEBAHUS U TLJIABJICHUSA
KPUCTAJTIMYECKOTO BEUIECTBA.
OOBsicCHeHHE TIPUHITUTIOB JEHCTBUS U
YCIIOBUN 0€30MacHOT0 UCTIIOJIb30BaHUS B
[MOBCEHEBHOM KU3HU TUTPOMETPA,
[ICUXPOMETPA, KAJIOPUMETPA.

M3yueHne TEXHOJIOTUH MMOJITyYECHUS
COBPEMEHHBIX MaTepUAIOB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB.

Pemienue pacu€THbIX 3a7a4 C IBHO
3aTaHHOM (PU3HYECKON MOJICIIBIO C
VICII0JIb30BAHUEM YPAaBHEHHUS TEILUIOBOTO
Oananca.

Pemenne kaueCTBEHHBIX 3a71a4 C ONIOPOM
Ha U3Y4YCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH
1 (hU3UYECKHE SBJICHUS 10 TEME.
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Pacno3HaBanue pU3NUECKUX SBICHUH B
y4eOHBIX OMBITAX U OKPYKAIOMICH KU3HU:
nedopmarus TBEPIBIX TEJ, HATPEBaHUE U
OXJIQXKJICHHE TEJ, U3MEHEHHUE arperaTHbIX
COCTOSIHMIA BEIIECTBA M OOBICHEHUE MX
Ha OCHOBE 3aKOHOB U (popMyII
MOJIEKYJISIPHOU (PU3UKH.

lcrionp30BaHue HHPOPMAITMOHHBIX
TEXHOJIOTHA TSI TIOUCKA,
CTPYKTYpPUPOBaHUS, HHTEPIIPETALIUU U
MpeICTaBICHUsT HHPOPMAITUHU TIPH
MOJITOTOBKE COOOIIEHUI O TPUMEHEHUHT
3aKOHOB MOJICKYJISIPHON (DU3HKU U
TEPMOJANHAMUKH B TEXHUKE U

TEXHOJIOTUSX
HTtoro no pazneny 24
Paznen 4. JiaekTpoauHaMHUKA

4.1 [DnekTpocTaTHKa 10 [IpoBeieHNE PKCIIEPUMEHTA: U3MEPEHUE

DIIEKTpU3aLUs Tel. DIEKTPUUECKUM
3apsa. [IBa Bua 3E€KTPUYECKUX
3apsioB. [[pOBOHUKY, AUDIIEKTPUKH
Y TIOJIyIIPOBOAHUKH. 3aKOH
COXpaHEHHUS NEKTPUUYECKOTO 3apsiia.
B3anumopelicTBre 3aps10B. 3aKOH
Kynona. ToueuHbll 35IeKTpUYECKUT
3apsii. DNEKTPUUYECKOE TOJIE.

PIEKTPOEMKOCTH KOHIEHCATOPA.
OreHka aOCONIIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEepEeHUN (HU3NIECKUX
BEJINYUH.

M3ydyeHre NpUHIUIIOB JECUCTBUSA
PIEKTPOCKOIIA, SJIEKTPOMETA,
KOHJIEHCATOpa.

M3yueHne NpUHIMUITOB JEUCTBUS
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Hanpsx€HHOCTB 37EKTPUYECKOTO
nosist. [IpuHiun cynepnosunnu
PIIEKTPUYECKUX TToJIen. JInauu
HaIPsHKEHHOCTH JJIEKTPUUECKOTO
MOJIA.

PaboTa cui1 AIEKTPOCTATUYECKOTO
noss. [lorennuan. PazHocts
noTeHuManoB. [I[poBonHUKH U
NMUAIIEKTPUKH B AJIEKTPOCTATUYECKOM
nosie. Jluanekrpuieckas
POHUIIAEMOCTb. DIIEKTPOEMKOCTb.
KonnencaTop. DIeKTpOEMKOCTb
MJIOCKOTO KOHJIEHCAaTOpa. DHEPTUs
3apsKEHHOr0 KOHJAEHCAaTOopa.
TexHu4YecKne yCTporucTBa U
[IPAKTUYECKOE IPUMEHEHNUE:
BJIEKTPOCKOIL, dJIEKTPOMETP,
DIIEKTPOCTATHYECKAS 3aIlNTA,
3a3eMJICHUE IIEKTPOIPUOOPOB,
KOHIEHCATOP, KOTUPOBAIbHBIN
arrapar, CTPyWHBIN IPUHTED

1 yCJIOBHI 0€30MaCHOT0 MPUMEHEHUS B
[MPAKTUYECKOMN KU3HU, KOTUPOBAJIBHOTO
arrapara, CTpyHHOro puHTepA.
PaccmoTpenne pu3n4ecKux OCHOBAHUIMA
PIIEKTPOCTATUYECKOU 3AIIUTHI U
3a3eMJICHUSI DJIEKTPONpUuOOpoB. Perenue
PACUETHBIX 3aJ1a4 C IBHO 3aJaHHOMN
(bU3UIECKON MOJIETBIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (pOpMyJI
PJIEKTPOCTATUKU. PelieHne kaueCTBEHHbBIX
3a71a4 C OMOPOM HAa U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SIBJICHUS
PJIEKTPOCTATUKM.

Pacrno3naBanmne (U3NYECKUX SBICHUHN B
y4eOHBIX OTBITAX U OKPYKAIOIICH KU3HU:
PJICKTPU3ALUs TEJ, B3aUMOJCHCTBUE
3aps/IOB M OOBICHEHUE WX HA OCHOBE
3aKOHOB U (DOPMYIT SJIEKTPOCTATHKH.
OnucaHye U3y4eHHbBIX CBOMCTB BEIIECTBA
Y 3JICKTPUYECKUX SIBIICHUU C
MCITOJIb30BaHUEM (PU3NYECKUX BEITUIUH:
DJICKTPUUECKUH 3apsil, HAMPSIAKEHHOCTD
PIIEKTPUYECKOTO MOJIA,
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MOTEHILIMAJ, PA3HOCTh MOTEHIIMAJIOB,
PIIEKTPOEMKOCT.

AHanu3 pU3nYeCKux NpoLeccoB U
SIBIICHU C UCIIOJIb30BaHUEM (DU3UUECKUX
3aKOHOB: 3aKOHA COXPaHEHUs
HIIEKTPUUYECKOT0 3apsa, 3akoHa Kynona.
PaboTa B rpymnmax npu aHanauze
TOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(pOpMAaIMKU U MIOJrOTOBKE COOOIEHUH O
MPOSIBIICHUU 3aKOHOB JIEKTPOCTATHKHU B
OKpY KaroleH KMU3HU U IPUMEHEHUH UX B
TEXHHUKE

4.2

[ loCcTOSTHHEII

C-)JIGKTpI/I‘IGCKI/Iﬁ TOK.

Toxu B pa3nmuuHbIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBHS
CYIIIECTBOBAHMUS AJIEKTPUIECKOTO
Toka. Mictounuku Toka. Cuia Toka.
[loCTOSIHHBIN TOK.

Hanpsoxenue.

3akon OMa J1J1s yyacTKa LeTu.
DJIEKTPUUECKOE COMPOTUBIICHUE.

Y 1e1IbHOE COPOTUBIIEHUE BENIECTBA.
[locnenoBarenpHOE, MAPAILICIBHOE,
CMEIIaHHOE COCIMHEHNE
MpPOBOAHUKOB. PaboTta
DIIEKTPUYECKOrO TOKa. 3akoH Jlxoys-
Jlennia. MomHOCTh 3JIEKTPUUECKOTO
TOKAQ.

[IpoBeieHNE SKCIEPUMEHTA: U3YUECHUE
CMEILIAHHOTO COEIMHEHUS] PE3UCTOPOB;
n3mepenue JJ]C ucTouHrKa TOKa U €ero
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/ICHUE JICKTPOIIN3a.

OreHka aOCOJIIOTHBIX U OTHOCUTEIIbHBIX
MOTPEITHOCTEN U3MEpPEHU (DU3NIECKUX
BEJINYUH.

OObsicCHEHNE TPUHIIUTIOB JIEHCTBUS U
YCIIOBU O€30MaCHOTO MPUMEHEHHUS
aMIiepMeTpa, BOJIbTMETPA, peocTara,
MCTOYHUKOB TOKA,
HIIEKTPOHATPEBATENbHBIX U

DIIEKTPOOCBETUTENHHBIX IPUOOPOB,
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DIJIEKTPOABIIKYIIAS CUJIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa 111
MOJIHOU (3aMKHYTOM ) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIKaHUE.
DJIEKTPOHHAsI TPOBOJIUMOCTH TBEPABIX
METAJJIOB. 3aBUCUMOCTh
CONPOTHUBJICHUSI METAJIJIOB OT
TEMIIEPATYPHI.

CBepXIMPOBOIUMOCTD. DIICKTPUICCKUM
TOK B BakyyMe. CBOICTBa
PIIEKTPOHHBIX ITYyYKOB.
[TonynpoBoguuku. CoOCTBEHHAS U
PUMECHASI IPOBOAUMOCTD
MoJIyIIpoBOAHUKOB. CBoMcTBa P-N-
nepexo/a.

[TonmympoBOJHUKOBBIE TPHOOPHI.
DIIEKTPUYECKUN TOK B paCTBOPAX U
pacruiaBax 3J€KTPOIUTOB.
DIEKTPOJIUTHYECKAS JUCCOLUALINS.
DIICKTPOITHU3.

DJIEKTPUYECKU TOK B Ta3ax.
CamMOoCTOSTENbHBIN U
HECAMOCTOSITEIIbHBIN pa3psan. MosHus.
[1n1a3ma.

TexHn4YecKHne yCTpOrUCTBa U

TEPMOMETpPA COMPOTUBIICHUS,
BAKYYMHOI'O AM0Ja, TEPMUCTOPOB U
(boTOpPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
TMOJI0B, TaJIbBAHUKHU.

Pemenue pacu€THBIX 3a7a4 C SIBHO
3aIaHHON (PU3HYECKON MOJIEIBIO C
MCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn Tembl «IlocTosTHHBIN
PIEKTPUYECKHUI TOK).

Pacrnio3snaBanue GpU3NUECKUX SIBJICHUU B
Y4eOHBIX OTIBITAX U OKPYKAIOIICH KU3HU:
HIIEKTPpUYECKAasi MPOBOJUMOCTD, TEINIOBOE,
CBETOBOE, XMMUUYECKOE, MarHUTHOE
eCTBUSA TOKA.

AHaJIN3 IEKTPUUYECKHUX SABICHUN U
[IPOLIECCOB B LIETAX ITIOCTOSHHOTO TOKA C
MCII0JIb30BaHUEM 3aKOHOB: 3aKOH OMma,
3aKOHOMEPHOCTH IOCIIEI0BATEIBHOIO U
[1apajlICIbHOrO COCAUHEHUS
[MPOBOIHUKOB, 3aK0H J[>koyisi-JIeHna.
OnurcaHye N3y4eHHbIX CBOMCTB BEILIECTB
Y 3JICKTPUYECKUX SIBIICHUU C
MCIIOJIb30BaHNEM (DU3UUECKUX BEIINYUH:
DIIEKTPUYECKUM 3apsij, CUJla TOKa,
DIEKTPUYECKOE HANIPSIKEHHUE,

QJICKTPHUYICCKOC COIIPOTUBJIICHUC,
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NPAKTUYECKOE MPUMEHEHHUE:
aMIIEpMETP, BOIBTMETP, PEOCTAT,
MCTOYHUKH TOKa,
PIIEKTpOHArpeBaTelIbHbIE TPUOOPHI,
PIIEKTPOOCBETUTENBHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBII 1O/, TEPMUCTOPHI U
boTOpE3UCTOPHI,
MOJIYIPOBOJHUKOBBIN JAHO/,
rajbBaHUKa

pa3HocTh notenuuanon, JJC, padbora
TOKAa, MOIITHOCTb TOKA.

Mcnonb30oBaHue MHPOPMALIMOHHBIX
TCXHOJIOTHUM JIJISI IOKUCKA,
CTPYKTYpUPOBaHMsI, UHTEPIIPETALUU U
npeacTaBieHus nHGopMauu npu
[OJITOTOBKE COOOIICHUI O MPUMEHEHU U
3aKOHOB ITOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTUSX

MTtoro no pasneny 22
Pe3epBHOE BpeMsi 2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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11 KVIACC

HaumenoBaunue

KommuecTBo OCHOBHBIE BUJIbI I€ATEIHHOCTH
Ne n/mt pas3zenoB U TeM [IporpamMmmMHoOe copepxkaHue
4acoB oOy4arommxcs
y4eOHOro mpeIMeTa
Paszgen 1. DieKTpoAMHAMHUKA
1.1 MaruauTtHoOe€ noJe. 11
DJIEKTpOMAarHuTHas
UHTYKITUS [TocTosSTHHBIC MATHUTHI. [IpoBeieHNE SKCIIEPUMEHTA: U3YUCHHE

B3anmopaelicTBre MOCTOSIHHBIX
MarHuToB. MaruutHoe nosie. Bexktop
MarHuTHOM MHAyKuuu. [Ipuniun
CYyNEPIIO3UIMN MATHUTHBIX MOJIEH.
JIMHMY MarHUTHOW UHYKIIHH.
KaprrHa TMHUNA MarHUTHOU
VHJYKIWH I10JIs1 IOCTOSIHHBIX
MarHuToB. MaruuTHoe nosie
[IPOBOJHKKA ¢ TOKOM. KapTuHa nmuHuin
VHYKIMA MAarHUTHOT'O T1OJISt
JIJIMHHOTO IIPSIMOT'O MTPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO IIPOBOIHUKA,
KaTylKH ¢ TOkoM. OnbIT Jpcreaa.
B3aumozencTBre NpOBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJb U
HaIlpaBJICHUE.

Cuina Jlopenna, e€ Moayiib U
HamnpaBlieHUE. J[BH)KEHUE 3apsyKEHHOMN

JACTHUIIBI

MAarHUTHOTO TOJISl KATYIIKH C TOKOM;
HMCCJICIOBAHNE JICHCTBUS OCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
HCCJICIOBAHNE SIBICHUS
DIICKTPOMArHUTHOM MHAyKInK. O1ieHKa
a0COJIIOTHBIX M OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEpPEHUN (DU3NUECKUX
BEJIMYHH.

OOBsiCHeHHE TIPUHITUIIOB JEHCTBUS U
YCJIIOBUH 0€301TaCHOT0 MPUMEHEHHUSI
MMOCTOSIHHBIX MAarHUTOB,
AIIEKTPOMATrHUTOB, 3JICKTPOABUTATEIS,
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHII,
VHIYKIIMOHHOM TIE€YH.

Pemenune pacy€THBIX 3a/1a4 Ha
npuMeHeHHe GOpMyJT TeMbl «MarHuTHOE
moJsie. DJIEKTPOMAarHUTHAS UHIYKIIUS.
Permenne kaueCTBEHHBIX 3a71a4 C OIOPOM
Ha U3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH

1 (hU3HYECKHe
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B OJJTHOPOJHOM MArHUTHOM IIOJIE.
Paborta cunsl JlopeHna.

SIBJIEHME 2IIEKTPOMArHUTHON
nHAyKIuu. [loTok BekTopa
MAarHUTHON UHYKIWH.
DJIEKTPOABIKYILAS CUJIa UHAYKIHH.
3aKOH 3JICKTPOMArHUTHON MHIYKIUU
Qdapanes.

BuxpeBoe 37eKTpruyecKoe moJie.
DJIEKTPOABIIKYILAS CUJIa UHAYKIIUY B
MPOBOJHUKE, IBUKYIIEMCS
MOCTYIATEJIbHO B OJJHOPOJHOM
MarHUTHOM ITOJIC.

[Ipasuiio Jlenua.

NHAyKTUBHOCTS. fIBIICHUE
CaMOMHAYKINH. DJICKTPOABUXKYIIAS
CHJIa CAMOUHTYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KaTYIIIKHU C
TOKOM.

DIIEKTPOMArHUTHOE TOJIE.
TexHn4yecKue yCTporucTBa U
MPAKTUYECKOE MPUMECHEHHUE:
[MOCTOSIHHBIC MAarHUTHI,
PIIEKTPOMATHUTHI, SJICKTPOBUTATEIb,
YCKOPHUTEIIH JIEMEHTAPHBIX YaCTHIIL,
WHIYKIIMOHHAS M€Yb

SIBIICHUS TeMbl «MarHuTHOE II0JIC.
DIIEKTPOMArHuTHas UHAYKIHS».
OrnpeneneHne HaNnpaBICHUSI BEKTOpa
WHIYKIIMA MAarHUTHOT'O TIOJIsl TPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia.
Pacrno3naBanmne (U3NYECKUX SIBICHUHN B
Y4eOHBIX OTBITaX U OKPYKAIOIIEH KU3HU:
B3aMOJICHCTBHE MarHUTOB,
HIEKTPOMArHUTHASI MHIYKIUS, IEMCTBUE
MarHUTHOTO TOJIs Ha TPOBOAHUK C TOKOM
Y IBVOKYILIUICA 3apsil.

AHaJIU3 2JICKTPOMArHUTHBIX SIBIICHUH C
HMCII0JIb30BaHUEM 3aKOHA
AIEKTPOMArHUTHOM UHAYKIMHU. Onucanue
M3YYEHHBIX CBOVMCTB BEIIECTB U
PJIEKTPOMATHUTHBIX SIBIICHUM C
MCII0JIb30BaHUEM (PU3UUYECKUX BETUYHUH:
VHIYKIUS MAarHUTHOTO TIOJIsA, CUJIa
Ammnepa, cuiia JIopeHiia, MHIYKTUBHOCTh
KaTYIIKH, SHEPTUS SJIIEKTPUYECKOTO U
MarauTHOTO IT0JICH

Htoro no pasneny

11
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Pasznen 2. Kojie0anua M BOJHBI

2.1

Mexannueckue u
PJIEKTPOMArHUTHBIE
KOoJIcOaHUs

KonebarenpHas cuctema. CBOOOIHBIE
MexaHuuyeckue koiebanus. I°
apMoHu4eckue kosnebanus. [lepuon,
JacToTa, aMIUIUTy1a U (asza
kosneOanuii. [Ipy>KMHHBINA MasTHUK.
MarteMaTHu4eCKUil MassiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosneOanuid. [IpeBpaiiienne sHepruu
MPU TAPMOHUYECKUX KOJICOAHUSX.
KonebarensHbiit KOHTYp. CBOOOAHBIC
HIIEKTPOMArHUTHbIE KOJICOaHUs B
UeaIbHOM KOJeOaTeTbHOM KOHTYpE.
AHaJIOTUSI MEKy MEXaHUYECKUMU U
DIIEKTPOMArHUTHBIMU KOJICOAHUSIMU.
®opmyia Tomcona. 3akoH
COXpPaHEHHS YHEPTHH B UICATHHOM
KOJIe0aTETbHOM KOHTYPE.
[IpencTaBieHne 0 3aTyXarIuX
KoseOaHusX. BeIHYKIeHHBIC
MexaHuuyeckue konedanus. PezonaHc.
BbIHYKI€HHbBIE AJIEKTPOMArHUTHbIE
kosneOanus. [lepeMeHHBbII TOK.

CuHycou1aNbHbIN TEPEMEHHBINA TOK.

HccnenoBanue napaMeTpoB
K0J1e0aTeIbHOM CUCTEMBI - IEpUO/A,
YACTOTBI, aMIUTUTY1bI U (a3bl KOJIeOaHUit
(Mpy>XKMHHBIA U/UITM MaTEMATUUYECKUN
MasITHUK).

HalroieHue 3aTyxaronmx KojaeoaHu.
lccnenoBanne CBOMCTB BBIHYKICHHBIX
KOJIeO0aHU.

HaGmronenne pesoHanca.

[IpoBeieHME DKCIIEPUMEHTA:
MCCIIeIOBaHNE 3aBUCUMOCTH TIepuoja
MaJIbIX KOJIeOaHUI rpy3a Ha HUTU OT
JUTMHBI HUTU ¥ MaccChl TPy3a;
MCCIIeIOBaHUE MTEPEMEHHOTO TOKA B IIETH
U3 MOCJIeI0BATEIHHO COSTUHEHHBIX
KOHJICHCATOpa, KaTYIIKH U PEe3UCTOpa.
Onenka a0COJIIOTHBIX M OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEpPEHUN (DU3NIESCKUX
BEJIMYUH.

OOBbsicHEeHUE PUHIUIIOB JEHCTBUS U
yCIIOBHI 0€30MacHOr0 MPUMEHEHHUS
HIIEKTPUYECKOI0 3BOHKA, TeHEpaTopa
[MEPEMEHHOI0 TOKA, JJUHHUMN
HIIEKTponepeiay.

Pemienue pacu€THbIX 3a7a4 C IBHO
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MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYJHOE U AEHCTBYIOIIEE
3HAYECHHUE CUJIBI TOKA M HAIIPSKEHUS.
Tpanchopmatop. [IpousBoacTso,
nepeaaya U norpedaeHue
PIEKTPUYECKON SHEPTUMU.
JKOJIOTUYECKHUE PUCKU MTPU
IPOU3BOJCTBE JIEKTPOIHEPIUH.
KynbpTypa ucrnonbs3oBaHus
PIEKTPOIHEPTUH B IOBCEHEBHOM
YKU3HU.

TeXxHU4YecKHue yCTpOrUCTBa U
PaKTUYECKOE TPUMEHEHHE:
DIIEKTPUYECKUHN 3BOHOK, T€HEPATOP
[IEPEMEHHOI0 TOKA, JINHUU
DIIEKTponepeaad

3aIaHHOM (PU3HYECKON MOJIEIIBIO C
WCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB U
(dbopMyII, OTUCHIBAIONTUX MEXaHUUECKHUE U
DIICKTPOMArHUTHBIC KOJICOAHMSI.

Onucanue MEXaHUYECKHUX U
DIICKTPOMArHUTHBIX KOJICOaHUM ¢
MCII0JIb30BaHUEM (DU3MUCCKUX BEIMYUH:
TIEPHOJ] ¥ YacTOTa KOJICOAHUH, aMILIUTY/Ia U
¢daza konebaHui, 3apsia U CHIa TOKA B
TapMOHHYECKUX AICKTPOMArHUTHBIX
KOJIe0aHUSX.

PernreHne KaueCTBEHHBIX 3a/1a4 C OMOPOH Ha
W3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH,
OIMCHIBAIOIINE MEXaHHUECKUE U
DIIEKTPOMArHUTHBIE KOJICOaHMSI.

PaGoTa B rpymnmax rnpu miaHupOBaHUH,
MPOBEJICHUN U UHTEPTIPETAIUU PE3YIHTATOB
OTIBITOB, M AHAJIN3€ JIOMOJTHUTETHHBIX
MCTOYHUKOB HH(POPMAIIUU IO TEME

2.2

MexaHn4deckue u
DJICKTPOMATHUTHBIE
BOJTHBI

MexaHnuecKue BOJIHBI, YCJIOBHA

pacIpOCTPAHEHUS U JJIMHA BOJIHBI.
[lonepeunble u

pacnpoctpadenus. [lepuoa. CkopocTb

M3y4uenune oOpa3oBaHus U PaCIpOCTPAHCHUS
MONEPEYHBIX U MTPOJIOTBHBIX BOJIH.
HaGntonenue oTpaxeHus
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IPOJOJIbHBIE BOJIHBI.
WNurtepdpepenuus u nudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3BYKa. [ pOMKOCTB
3Byka. BeicoTa Tona. TemOp 3ByKa.
DNEeKTPOMarHUTHHIE BOJIHBI.
VYci10BUs U3MydeHUs
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTalus BekTopoB E, B, u B
3JIEKTPOMArHUTHOM BOJIHE.
CBolicTBa 3J€KTPOMArHUTHBIX BOJIH:
OTpa)KE€HHE, MPETIOMIIEHNUE,
noJisipu3anus, Tudpakxius,
unTepdepennus. CKkopocTb
AJEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue AMEeKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUUIIBI pAgUOCBA3U U
TeneBUuIeHus. Paguonokanusi.
DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEH CPEBI.

TexHnuecknue ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3BYKOBAsi TUAarHOCTHKA B
TEXHUKE U MEAULIMHE, pajap, U

pesIOMIICHUS], UHTep(hEepEeHIUU U
Tu(dpakMi MEXaHUYECKUX BOJIH.
Habntonenue cBsizu rpOMKOCTH 3BYyKa
Y BBICOTBI TOHA C aMIUIUTYJ0N U
4acTOTOM KoJieOaHMi, 3BYKOBOTO
pe30HaHca.

HccenenoBanue CBONCTB
AIEKTPOMArHUTHBIX BOJIH:
OTpa)K€HUE, MPEJTOMIICHUE,
noJispu3anus, 1upaxius,
uHTepdepennus. M3yuenue ycnoBuii
W3JIYYEHUS AJIEKTPOMAarHUTHBIX BOJIH,
B3aMMHOW OPUEHTALlUU BEKTOPOB E,
B, 1 B aieKTpoMarauTHOM BOJIHE.
N3yueHne npuMeHEHUs
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

OObsicHEeHNE TPUHIIUIIOB EHCTBUS U
yCIIOBH 0€301macHOro MpUMEeHEHUs
MY3bIKJIIbHBIX UHCTPYMEHTOB,
YIIbTPA3BYKOBOU JUArHOCTHKU B
TEXHUKE U MEJULIMHE, pajapa,
paguoONpUEMHHUKA, TEIEBU30DA,
aHTeHHBI, Tenedona, CBU-meun.
Pemenue pacu€THbIX U
KaueCTBEHHBIX 3aJ1a4 C OMOPOil Ha
M3YUYEHHBIE 3aKOHBI U
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3aKOHOMCPHOCTH, OIMUCHIBAIOIIHC
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PaIMONIPUEMHUK, TEJIIEBU30D,
aHTeHHa, TenedoH, CBY-neun

pPacCIpOCTPAHEHUE MEXAHUYECKUX U
PIIEKTPOMArHUTHBIX BOJIH.

Mcnonb3oBanue MHGPOPMAIIMOHHBIX TEXHOJIOT U
1Sl TIOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALMU U TIPEICTaBlIeHUs UHPOpMaLuu
[pU MOJATOTOBKE COOOIIEHN 00 UCTIONB30BAHUN
PIIEKTPOMArHUTHBIX BOJIH B TEXHUKE.

Yyactue B AUCKYCCUU 00 3JIEKTPOMAarHUTHOM
3arpsiI3HEHUM OKPY>KAOLIEH CpeJIbl.

PaboTa B rpymnmnax npu miaHUpOBaHUH,
[IPOBEJICHUN U UHTEPIPETALUN PE3YIIHTATOB
OIIBITOB M AHAJIN3€ TONOJHUTEIBHBIX

MCTOYHUKOB HH(POPMAIIUU 10 TEME
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2.3

OnTuka

10

['eomeTpuueckas onruka.
[IpssmonuHeliHoe
pacpOCTPaHEHUE CBETA B
oZHOpOAHOU cpene. JIyu cBera.
'To4YeyHbI UICTOUHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHbI
oTpaxenus ceeta. [loctpoenne
M300paXeHUH B MIIOCKOM
3epkaiie. [Ipenomiienue csera.

3aKOHBI IMPCIIOMJICHHA CBCTA.

I/I3yquHe SIBJICHUA ITOJIHOT'O BHYTPCHHET O
OTpaKCHU:, €TI0 IPUMCHCHHA B CBCTOBO/IC.

[lonydyeHue crekrpa ¢ IOMOLIBIO IIPU3MBI U
nupakuroHHOM peméTku. 3mepenue
[10Ka3aTesisi IPEJIOMIICHUs CTEKIIa.
VccnenoBanue CBOMCTB M300paKeHUH

HByquHe MOI[CJ'IGIZ MUKPOCKOIIA, TCIICCKOIIA.
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BHYTPEHHEE OTPaXKEHHUE.
IIpenenbHbIN yroi MoaHoro
BHYTPEHHET'O OTPAXKEHUS.
Hucnepcus cBera. Ca0XHBIN COCTaB
oenoro cpeta. L[BerT.

Cobuparomire 1 paccenuBarolue
nuH3bl. ToHKas nuH3a. POKyCcHOE
paccTOsIHUE W ONTHUYECKas cuiia
TOHKOU JINH3BL. [locTpoeHue
U300paKEeHU B COOMPAIOIINX U
pacceuBaromux auH3ax. opmyna
TOHKOW JINH3BI. Y BEJIMYEHUE,
JaBAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH
r€OMETPUUECKOUN ONTHKH.

Bonnosas onrruka. UaTepdepenius
cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMIOIEHNS MAKCUMYMOB
Y1 MUHHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE OT
IBYX CHH(DA3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus csera. udpakiumronnas
pemérka. YciioBue HaOIIOACHUS
TJIAaBHBIX MAKCUMYMOB TIPU NaJ€HUU
MOHOXpPOMAaTHUYECKOT0 CBETa Ha
TU(GPAKIIUOHHYIO PEIIETKY.

B JIMH3AaX.

OO0bsicHeHUE TPUHIUIIOB JICUCTBUS U

yCIIOBUI 0€30M1acCHOTr0 NPUMEHEHUS
OYKOB, JIyIIbl, (poTOANIapaTa,
IIPOEKLIMOHHOIO anmnapara,
MHKPOCKOIA, TEJIECKONA, BOJOKOHHOMN
OINTUKH, TUPPAKIIUOHHON PEIIETKH,
MOJISIPOU/IA.

Pemenne pacu€THBIX 3a7a4 C SIBHO
3aIaHHOM (PU3HYECKON MOJCIBIO C
MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMYIT T€OMETPUUECKON ONTHKHU.
[TocTpoeHue u onrcanue
M300paKeHHs, CO3/1aBaEMOI0
IJIOCKUM 3€PKajioM, TOHKOM JTMH30M.
PaccmoTtpenue npenenon
MIPUMEHUMOCTH I'€OMETPUYECKOU
ONTHKHU.

PacrioznaBanue ¢puznueckux siBIEHUN
B OMBITAX U OKPYXKAKOLIECH KU3HHU:
MPSIMOJIMHENHOE PacCpOCTPAHEHUE
CBETa, OTPAXKEHUE, TPEIOMIICHHE,
uHTepPepeHms, Tudpaxius u
MOJISIPU3ALIMsL CBETA, JUCIIEPCHS
ceera. M3yuenue ycnoBui
HAOJIOICHHSI MAKCHUMYMOB U
MUHHAMYMOB B UHTEPPEPECHIIMOHHON
KapTUHE
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[lomsapusanus csera.

TeXHUYEeCKHUE YCTPOUCTBA U
MPAKTUUYECKOE TPUMEHEHHUE: OUKH,
yma, goToarnmapar, NpOeKIIMOHHBIHI
arrapaT, MUKpOCKOI, TEJIECKOTI,
BOJIOKOHHAs ONTUKA, TUGPAKIIMOHHAS
peETKa, MOJIAPOUL

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
MCTOYHUKOB.

YV cioBre HAOIOAEHUS TTIaBHBIX
MaKCHMYMOB TIPH TIaICHUH
MOHOXPOMATHYECKOT'O CBETa Ha
Mu(PaKIIMOHHYIO PEIIETKY. AHAIHN3
OITUYECKUX SABIEHUH C UCIIOJIE30BAaHUEM
3aKOHOB: 3aKOH TIPSIMOJIMHEHHOTO
pacnpoCTpPaHCHHS CBETA, 3aKOHBI
OTpPaKCHHS CBETA, 3aKOHBI TIPEIIOMIICHHSI
cera. Onucanue ONTUYECKUX SIBJICHUN C
MCITI0JIb30BaHUEM (DM3MYCCKUX BEIMYUH:
(hOKYyCHOE PaCCTOSIHHE M ONTHYCCKAs
CHJIA JINH3BI

HToro no pazneny
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Paznen 3. OCHOBBI ClIENMAJBLHON TEOPUH OTHOCUTEJIBHOCTH (1asee - CTO)

3.1

(OCHOBBI CIEIHNATIBEHON
TCOPUH
OTHOCHUTEIbHOCTH

4

[ paHUIbI MPUMEHUMOCTH
KJIACCHYECKON MEXaHUKH. [locTyaTsl
CIIEIUATBHOW TEOPUHU
OTHOCUTEJIBHOCTH: NHBAPUAHTHOCTD
MOJIyJIsI CKOPOCTH CBETA B BAKYyME,
MIPUHLIUI OTHOCUTEIIBHOCTHU
DUHILTEHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH.
3ame/ieHue BpEMEHH U COKpallleHUe

JUTAHEL.

PenieHne kKaueCTBEHHBIX 3a71a4 C ONIOPOH
Ha u3ydeHHble noctyiatsl CTO.
lcrionp3oBanue HH(POPMAIIMOHHBIX
TEXHOJIOTHUH JIJIsl TOKUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALINU U
MpeACTaBIeHUS HHPOPMAIUU TIPH
MMOJATOTOBKE COOOIIEHNH O TpaHMIIaX
MPUMEHUMOCTH KJIACCUYECKON MEXaHUKH
u ocaHoBax CTO
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ODHEpPrus U UMIYJIbC PEIATUBUCTCKOU
yacTulbl. CBs3b MacChl C YJHEPTUEU U
UMITYJIbCOM PEJIATUBACTCKOMN
YaCTHULBI. DHEPIUs MOKOs

Hroro no pazneny

Pasznen 4. KanroBas ¢pusuka

4.1

DJIeMEHThI KBAHTOBOM
OIITUKH

®otonbl. Dopmyna [lnanka cBszu
OHEprun (POTOHA C €0 YACTOTOM.
DHEprusi 1 UMIYJIbC (OTOHA.
OTKpBITHE U UCCIICAOBAHUE
dotorddexra. OnbiTer A.T.
Cronerosa. 3akoHbl poTodddexTa.
YpaBHeHUe DWHIITENHA IS
dotorddexra. «KpacHas rpanuiar
dotorddexra. JlaBaeHue cBera.
Omnebitel [1.H. JleGenena.
XHUMHUYECKOE IeHCTBHE CBETA.
TexXHu4YecKrne yCTporuCTBa U
MPAKTUYECKOE MPUMEHEHHUE:
dboTo37eMeHT, POTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO

HaGmonenue gpotorddexra Ha
YCTAHOBKE C IMHKOBOM IIACTUHOM.
VccrienoBaHne 3aKOHOB BHEIIIHETO
dboTorddexra.

OOBsiICHEHHE OCHOBHBIX ITPUHIIUIIOB
NEUCTBUSI TEXHUUECKUX YCTPOUCTB, TAKUX
Kak: (oTrornemMeHT, poTogaTIHK,
COJIHEUHasl 6aTapesi, CBeTOANO; U
YCJIOBUHM WX 6€301acCHOTO MPUMEHEHUS B
MMPAKTUYECKOMN KU3HMU.

PerieHre pacu€THBIX 3a71a4 C SBHO
3aIaHHOM (PU3HYECKON MOJICIIBIO C
MCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dbopMyJT KBAaHTOBOM ONITHKH.

Penienne kaueCTBEHHBIX 3aJ1a4 C OTIOPOM
HA U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU
KBAHTOBOM ONTHKH. PacriozHaBanue
(U3UICCKHUX SIBJICHUH B YICOHBIX
OTbITaX:
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(doToaneKTprUUECcKui 3P (HEKT, CBETOBOE
TaBJICHUE.

Omnucanre N3y4eHHBIX KBAHTOBBIX
SIBIICHUI 1 MIPOIIECCOB C UCMOIB30BaHUEM
(Gu3NYECKUX BETMYHUH: CKOPOCTh
DIIEKTPOMArHUTHBIX BOJH, JUTHHA BOJIHBI
W 9aCcTOTa CBETA, SHEPTHUS U UMITYJIbC
dboTtoHa

4.2

Ctpoenue aTroma

Mogaenp atoma TomcoHa. OTBITEI
Pesepdopaa no paccessHuio a-4acTHII.
[[naneTapHas MOAEIb aTOMA.
[Toctynatsr bopa.

M3nydyenue u norioieHne GoToHOB
[IPU IEPEXOJIE aTOMA C OJHOTO YPOBHS
PHEPTUU Ha ApYyrou. Buael CriekTpos.
CniekTp ypOBHEH SHEpPruu aToma
BOAOpOAA.

BosoBbie cBoMicTBa yacTUIl. BOTHBI
e bpoiist. KopnyCkyJIsipHOBOJTHOBOM
TyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE
W3JIyYCHHE.

TexHnYecKHne yCTpOrUCTBa U
MPAKTUYECKOE TPUMEHEHNUE:
CIIEKTpaJIbHBIN aHANIN3 (CHEKTPOCKOII),

J1a3ep, KBaHTOBBIM KOMIIBIOTCP

M3yuenue monenu onbita Pesepdopra.
[IpoBeieHNE PKCIIEPUMEHTA TIO
HaOJTI0/ICHUIO JIMHEHYATOTO CIIEKTpA.
OrneHka aOCOMIOTHBIX M1 OTHOCHUTEIIBHBIX
MOTPEITHOCTEN U3MEpPEHUN (DU3NIECKUX
BEJIMYHH.

M3yuenune moaenu aroma: ToMcoHa,
[JIAHETAPHOW MOJIETIN aToMa, MOJEIU
aroma bopa.

M3yueHune cekTpa ypoBHENW SHEPTUU
aToma Bogopoaa. OObsiICHeHHE
[MPUHIATIOB JICMCTBUS U YCIOBUH
0€30MMacHOro MPUMEHEHUS CIIEKTPOCKOIIA,
na3epa, KBAHTOBOT'O KOMIIBIOTEPA.
Pemenne kaueCTBEHHBIX 3a/1a4 C OIOPOM
HA U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU
1 (hU3NUIECKUE SABJICHUS TI0 TEME

«CTpoeHne aTomMa.
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PacriozHaBanne (pU3NYECKHUX SBJICHUN B
y4€OHBIX ONBITaX: BO3HUKHOBEHUE
JIMHENYAaTOTO CIEKTPA U3IIYYCHHUS.
AHaJIN3 KBAaHTOBBIX MPOLIECCOB U
SIBJICHUW C UCIIOJIb30BAHUEM I1OCTYJIATOB
bopa

4.3

ATOMHOE SI7IpO

DKCTIICPUMEHTBHI, JJOKA3bIBAIOIIHE
CIIOKHOCTH CTpOCHHS sapa. OTKPBITHE
pPaaroakTHBHOCTH. OIBITHI
Pesepdopaa mo onpeecHUIo cocTaBa
PagMOaKTHBHOTO U3TyYCHUSI.
CgoiicTBa anb(da-, 6era-, raMma-
u3nydeHus. Bnusaue
PaTNOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxmonnas monens siapa I°
eiizeHOepra-lBaHeHKO.

Bapsia sapa. MaccoBoe 4uciio siapa.
M30TOIbI.

Anbda-pacnan. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacmnan. I' amma-
U3IIydeHue. 3aKOH PauO0aKTHBHOTO
pacriaja.

DHEprus CBS3M HYKJIOHOB B SJIpE.

Sl nepHBIE CUITBI.

3yueHne 3KCIIEpUMEHTOB,
TOKa3bIBAOIINX CJI0KHOCTh CTPOCHUS
ATOMHOTO Spa.

VccnenoBanue TpekoB yacTHI] (110
roToBeIM QoTtorpadusim). M3ydenue
SIEPHBIX CHJI, AIEPHBIX pEaKIUii CUHTE3a
1 pacrnaja, TEpMOSIAEPHOrO CUHTE3a.
M3yueHne HyKJIOHHOM Moienu saapa [
eiizeHOepra-lBaHeHKO.

OObsicHEeHNE YCTPOWCTBA U PUMEHEHUS
T03UMETPA, KaMepbl BuibcoHa, s1epHOTo
[peakTopa, aTOMHON OOMOBI.

Peuienue 3a1a4 ¢ Oopou Ha MOJy4eHHbIE
3HAHUA, B T.4. O 3apsAJ€ U MacCOBOM
qUCIIE SAPA.

PacriozHaBanme GuU3NUECKHUX SBICHUN B
y4eOHBIX OMBITAX U B OKPY’KaIOMIeH
PKU3HU: ECTECTBEHHAsI U HCKYCCTBEHHAs

pPadnOaKTUBHOCTD.
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JledexT Macchl spa.

SlnepHble peakuuu. JleaeHue u CUHTE3
s7ep.

Sl nepHbIi peakTop. TepMosaepHbIi
cunTe3. [Ipo6iembl 1 nepcreKTUBbI
SIZICPHOM DHEPIETUKHU.
JKOJIOTUYECKHE ACTIEKTHI SIEPHOMN
SHEPrETUKH.

DIeMEeHTapHbIe YacTULIbl. OTKPBITHE
MO3UTPOHA.

MeTobl HAOJIIOICHHS U pETUCTPallin
PJIEMEHTAPHBIX YaCTHII.
@dyH/1aMEHTaIbHbIE B3aUMOAECHCTBHS.
EnuHCcTBO (Dr3nuecKkoi KapTUHBI
MHUpA.

TexHu4YecKne yCTporucTBa U
[IPAKTUYECKOE TPUMEHEHHUE:
TO3UMETp, KaMepa Buibcona,
sIepHBIN peakTop, aTOMHas bomba

Ornucanune KBaHTOBBIX SIBJICHUU U
[IPOLIECCOB C UCIIOJIb30BAaHUEM
(bU3UYECKUX BEJIUUUH: TIEPUO/T
MoJIypacmajia, SHEPrus CBSI3U ATOMHBIX
s5ep, 1eexT Macchl aapa.

AHaJIN3 IPOLIECCOB U SIBJIEHUM C
MCII0JIb30BaHMEM 3aKOHOB U MOCTYJIATOB:
3aKOH COXPAHEHHUS AJIEKTPUUIECKOTO
3apsifia, 3aKOH COXPAaHEHHUsI MaCCOBOTO
yrclia, mocTyiaTsl bopa, 3akoH
pPaJIMOaKTUBHOTO pacraja.

YyacTue B paboTe KpyIJIoro croa
«DyH1aMEHTAJIbHBIE B3AUMOJICICTBHUS.
EnuHcTBO (prznyeckoit’ KapTUHBI MUPay.
Vcnonb3oBanue MHGOPMAIIMOHHBIX
TEXHOJIOTUM 15 MIOMUCKA,
CTPYKTYpUPOBaHMUsI, UHTEPIIPETALIUU U
MpencTaBieHus nHpopMauu npu
MOJITOTOBKE COOOIICHHUI O TPUMEHEHUHT
3aKOHOB KBAaHTOBOW (PM3UKHU B TEXHHUKE U
TEXHOJIOTUSIX, IKOJOTUYECKUX aCIeKTaxX
SIEPHON YHEPTETUKHU

Htoro no pasneny

15
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Paszgen S. Di1eMeHTbI ACTPOHOMHUHM U ACTPO(PU3UKH

5.1

DJIEMEHTBI aCTPOHOMUU
1 acTpo(U3UKU

7

JTanbl pa3BUTHS ACTPOHOMUH.
[IpukiiagHOE 1 MUPOBO33PEHUYECKOE
3HAYEHNUE ACTPOHOMMUHMU.

Bun 38é31H0T0 Heba. Co3Be3aus,
SIpPKW€ 3BE3/IbI, IIJIAHETHI, UX BUAUMOE
nBrokeHre. CoHeYHas cucTema.
Connaue. ConHeuHass aKTUBHOCTb.
Mcrounuk sHeprun CoJiHIA U 3BE3.
3BE3/1bI, X OCHOBHBIEC
XapakTepucTUuku. Jlnarpamma
«(CTIEKTPAJIbHBIN KIIACC - CBETUMOCTB.
3BE3IbI TJIAaBHOU
MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD
«Macca - CBETUMOCTb ISl 3BE3]T
[JIABHOM NOCJIEI0BATEILHOCTH.
BHyTpeHHEe CTpoeHUE 3BE3 .
CoBpeMeHHBIE NIPEICTABICHUS O
MPOUCXOXKAEHUHU U 3BOOIMU CoHIa
1 3BE3]1. DTalbl )KU3HU 3BE3I.
Muteunsiii [1yTe - Hama [ anmakTuka.
[lonoxxenue u nBuxenue ColiHIa B
['anakTuke. TUITBI raJlaKTHUK.
Panguoranaktuku u kBa3zapsl. YEpHbIE

JbIPBI B AJpax IaJIaKTHK.

[TonroToBka cooOIIeHNH 00 dTanmax
Pa3BUTHUS ACTPOHOMUH, O TPUKIIATHOM U
MHPOBO33PEHYECKOM 3HAUCHUU
ACTPOHOMHUH, O METO/AAX MOJYUCHHS
HAay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUAX B COBPEMEHHOW aCTPOHOMMUHU.
M3ydyeHrne COBPEMEHHBIX MPEACTABICHUN
0 MPOUCXOXKICeHUU U 3Boronnu CoJiHIla
W 3BE3I.

3yueHne TUIOB TaJIaKTHK,
paauorajakTHUK U KBazapoB. M3yueHue
NBYDKEHHST HEOECHBIX TEJI, YBOJIIOIUN
3BE3/1 U BCceneHHOM, ITPOLIECCOoB,
[MPOUCXOISIINX B 3BE31aX, B 3BE3AHBIX
CHUCTEMaXx, B MEXXTAIAKTUYECKOU cpelie,
MacIITaOHON CTPYKTYpbl BeeneHHoi'.
OObsicHenue pacmupeHus: Beenennoit Ha
OCHOBE 3akoHa Xa00Ja.

[ToaroToBKa K 00CYKICHHUIO
HEPEIICHHBIX MPOOJIEM aCTPOHOMHUH.
[IpoBenenre HabIIOICHUI
HEBOOPYKEHHBIM IJIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX

[MPWIOKEHUM 17151 ONPEACTICHUS

58



Bceenennas. Pacuimpenue BeeneHHOM.
3axon Xa0b0na. Paz0eranue rajJakTuk.
Teopus bosbioro B3peiBa.
PenukToBOE M3IIydeHHUE.
Macmtabnas ctpyktypa Beenennoi.
Meraranakruka. Hepeménnsie
npo0JIeMbl aCTPOHOMUU

MOJIOXKEHUSI HEOECHBIX 00BHEKTOB HA
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3 U
CeBepHOro Noylapus U ApKue 3BE3/bI.
[IpoBenenne HaOIOAEHUN B TEIECKOM
JIynsbl, nnaner, Muteunoro Ilytu.
YyacTue B TUCKYCCUU O HEPEUIEHHBIX
npoOjieMax aCTPOHOMHUH

Htoro no pazneny

7

Pa3nen

6. O0o0maKoIee MOBTOPEHHUE

6.1

O06o01maromiee
OBTOpPEHUE

4

O00011IeHNE U CUCTEMATU3ALUS
COZEpKaHUs Pa3/iesioB Kypca
«Mexanuka», «MosekysipHas
bu3nKa U TepMOAMHAMUKAY,
«InexTpoauHamukay, «Konebanus u
BOJIHBD), «OCHOBBI CIIELIMAIBHOM
TEOPUH OTHOCUTEIIBHOCTH,
«KBantoBas pusuka», « AMeMEeHTHI
ACTPOHOMUH U acTpoPu3uKm». Poib
(bU3HKY U aCTPOHOMUH B
PKOHOMHYECKOM, TEXHOJIOTHYSCKOM,
COIMAJILHOM M 3THYECKOU chepax
NEeATENbHOCTH YEJIOBEKA, POJIb U
MECTO (PM3UKH M ACTPOHOMHUH B
COBPEMEHHOW HAYYHOU KapTUHE MUPA,

3HAUCHUE OMUCATCIbHOM,

'Yyactue B TUCKYCCUU O POJU (DU3UKU U
ACTPOHOMMUHM B PA3IUYHBIX chepax
JTeATEILHOCTH YeJIOBEKA.

[ToaroroBka cOOOIIIEHUNA O MECTE
(bu3uIeCKOr KapTHHBI MUPA B PSITY
COBPEMEHHBIX IIPEJCTABICHUN O
MPpUPOJIE.

BrimmoHeHe yUeOHBIX 3a1aHUH,
NTIEMOHCTPUPYIOLIUX OCBOCHUE OCHOBHBIX
MOHATUN, (PU3NIESCKUX BEITUYUH U
3aKOoHOB Kypca ¢usuku 10-11 kimaccos
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CUCTEMATU3UPYIOLLIEH,
00BSACHUTEIHLHON U POTHOCTUYECKOM
byHKUMN (HU3MUECKON TEOpHH, POJIb
¢u3nueckoi Teopun B POPMUPOBAHUU
MpeACTaBIeHUN 0 (PU3NIECKOM
KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MUpa B 001LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
[IPEJCTABICHUN O IPUPOJIE

lToro no pasneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KosnuecTBO Yacos
KonTpoJsbH IIpakTHyeck Mara
n/m | Tema ypoka Bcero | bie padoThI ue padoTsbl H3y4YeHH s

1 dusnka — Hayka o npupoje. Haydunbie MeTO1bl TO3HAHMS 1

2 Ponb u mecto ¢puzuku B GOpMUPOBAHUH COBPEMEHHON HAYIHOM 1
KaDTHHBI MDA, B TDAKTUICCKON NeATEIREHOCTH JIOIEH
MexaHnueckoe IBUKEHUE.

OTHOCUTENTEHOCTh MEXaHUYECKOTO JBIKEeHUS. [lepeMernienue,

3 | ckopocTh, yCKOpEeHHE 1

4| PaBHOMEpHOE NPSIMOJIMHENHOE IBUKEHUE 1

5 PaBHOyCKOpEHHOE MPAMOJIMHEMHOE IBHUKEHUE 1

6 CBoOomHoe nazieHre. Y CKopeHre CBOOOTHOTO T ICHUS 1

KpuBonuneiitHOe JBHKEHHE.

7 JIBr>KeHrE MaTeprUaIbHOM TOUYKHU M0 OKPY>KHOCTHU 1

8 [IpyuHIO OTHOCUTENBHOCTH [ anues. 1
NuepuunanbHble CUCTEMBI OTCUETA.
[Tepseblii 3akoH HproTOHA

) Macca tena. Cuna. [Ipuniun cynepnosnuuu cuii. Bropou 1
3aKoH HpIOTOHA NId MaTenuaabHON TOYKH

10 Tpertuii 3ak0H HpIOTOHA 1151 MaTEpUAIBHBIX TOYEK 1
11 3akoH BceMUpHOTo TaroreHust. Cuna tsoxectu. [lepsas 1
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12

Cuna ynpyroctu. 3akoH I'yka. Bec tena

13

Cuna tpenus. Koaddurment tpenust. Cuna conpoTUBICHUS
[IDU IBYDKCHHHM TEJIA B )KMIKOCTH WM Ta3e

14

[TocTynaTenpHOE U BpamniaTeIbHOE ABUKEHHE aOCOIIOTHO
TBeDIOro Teaa. MomMeHT cuiabl [lnedo cuael. Y CIOBHUS

15

NMiynbec MaTepuaibHOM TOYKH, CUCTEMbI MAaTEPUATIbHBIX

ToyeK. MMIvisc cuipl. 3aKOH COXDAHEHUS UMIIVIECA. PeaKTHBHOE

16

PaGoTta 1 MOIITHOCTE CHJIEL.
Kunernueckas sHeprust matepuajibHoi" Touku. Teopema 00

W3MEHECHUHM KMHETHYCSCKOM" OHCPTUHU

17

HOTGHIII/IaJII)HaSI OHCPI'usl.

IloTeHIManbHas SHEPTUS YIIPYro Ae(@opMUpOBaHHOMN”
[ToTeHnuanbHas YHEPTHS TeJIa BOJIM3U MTOBEPXHOCTH 3eMITH

18

HOTGHHI/IEUILHLIG N HCIIOTCHIMAJIBHBIC CUJIEL. CBs3p pa6OTI>I
HCIIOTCHOHUAJIBbHBIX CHJI C UBMCHCHUCM MEXaHMYECKOU OHCPIUHU

CUACTAONMIY TATL QQTI‘{\H CONXDNDALTAITIACO ]\JF‘VQHTIUP(‘II‘I\ﬁ NAITANT AL

19

Jlaboparopnas pabora «MccnemoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MeXaHUYEeCKON YHEDIMH Tela Ha MDUMEDE

20

KonTponpHas pabora no reme «KumnemaTtuka. /lnHamuka.

21

OCHOBHBIE TTOJI0KEHUSI MOJIEKYJIIPHOKMHETUUECKON TEOPUH.
BoovHoBckoe npmxenue. JInddviusg

22

XapakTep JBUKECHUS U B3aMMOJICMCTBUS YaCTHI] BEIIECTBA.
Monenn cTDOEHHS Ta30B. KUIAKOCTEN U TBEDIBIX TEII

23

Macca mozaekyia. KogudectBo BemectBa. IlocTosHHas

24

TennoBoe paBHoBecue. Temneparypa

u e€ uzmepenue. [lkana remneparyp Llenbcus

25

Nneanpubiii ra3 B MKT. OcHoBHoe ypaBHeHue MKT

26

AOGcountoTHas TeMnepaTypa Kak Mepa CpeIHell KHHEeTHYeCKON
SHEDIUHU IBMXKEHUI MOIEKVI. YpaBHeHne MeHnneneeBpa-

27

3akoH JlanpToHa. 'a30BbIC 3aKOHBI
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28 Jlabopartopnas pabota «MccnenoBanne 3aBUCUMOCTH MEKITY 1
[apaMeTDAMM COCTOIHUS DAZDEKECHHOTO Ta3a»
29| WMsompoliecchl B HaeIbHOM ra3e u ux rpaduiaeckoe 1
30 BHyTpeHHss d3HEPTrUs TEPMOAUHAMUYECKONU CUCTEMBI U 1
CIIOCOOERI ee'm3MeHennd. Konn4decTBO TeNI0TRI M DadoTa
31 | Buasl Termmonepegaumn 1
VY nenpHas TEIOEMKOCTh BEIISCTBA.
KonnuecTBo TemnoTel npu Temionepeaade. AauadaTHbIM
32 | mporiecc 1
33 ITepBoIil 3aKOH TEPMOJUHAMHUKH M €r0 IPUMEHEHUE K 1
34 HeobOpaTtumocTh mporeccoB B Ipupoje. Bropoil  3axkoH 1
35 [Tpunumn geicteus u KI1J[ TenaoBoil MamuHbl 1
36 Iuxn Kapnro u ero KII1J] 1
37 DKOJOrHYECKHE MPOOJIEeMbI TEIUIOYHEPIreTHKHU 1
38 O06oO6maronuii ypok «MosekynsapHas ¢usnka. OCHOBEI 1
39 KonTponpHas paborta mo reme «MonekysipHas ¢pu3uKa. 1
ITapooOpa3oBaHne ¥ KOHICHCAIIHS.
40 Hcnapenue u xumneHue 1
41 AOCOIIOTHAsS ¥ OTHOCUTEJIbHAS BJIAXKHOCTH BO3JIyXa. 1
42 Trepnoe teno. Kpucrammmyeckue u amopgHbIe Tena. 1
AHHN30TDONNS CBOUCTB KDUCTAIIOB. JKUIKIME KDUCTAIIEL
[InaBneHre ¥ KPUCTAILIM3ALIHSL.
43 VY nenpHas tertoTa miaBiaeHus. Cyomumarus 1
44 YpaBHeHUE TENI0BOTr0 OasaHca 1
45 DJieKTpu3alus Tea. DIeKTpuueckuin” 3apsia. JIBa Buaa 1
46 [TpoBOAHUKH, TUAIESKTPUKHU U TTOTYIIPOBOIHUKH. 3aKOH 1
COXDAHEHHUS DICKTDUYECKOrQ 3ansaa
47 BzaumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHbIit 1




48 HanpsixkeHHOCTB 2siekTprudeckoro nojs. [Ipuanun 1
CVIICDIIQ3UIINH ICKTODUYCCKUX MOACH, JIMHUM HANDIKEHH OCTH
49 Pa6ora cui anexkrpocrarudeckoro nojis. [lorenmuan. PazHocTh 1
50 [TpoBOAHUKH U AUDIIEKTPUKU B DJIEKTPOCTATUUYECKOM IIOJIE. 1
JInpnexTordeckas MNDOHUIIAEMOCTE
51 | Dnekrpoemkocts. Koraencarop 1
52 DJIEKTPOEMKOCTD INIOCKOTO KOHJCHCATOpa. DHEPTHS 1
53 JlaboparopHas pabota "M3MepeHne 31eKTPOESMKOCTH 1
54 [TpuHIUI 1eCTBHS M MPUMEHECHHE KOHJICHCATOPOB, 1
amnrmapara, CTpyMHOro mpuHTepa. DIEKTPOCTATUUYECKAs 3allHTa.
3azeMieHKE DIEKTDONNDHUOODOR
DNEeKTPUUECKUN TOK, YCIOBUS €T0 CYIIeCTBOBAHUSI.
TTocTosuunit Tok. Cuma Toka. Hannsixerne.
55 Conpotusnenue. 3akon Oma 111 yyacTka Ienu 1
56 [TocnenoBaTenpHOE, MapaJUIEILHOE, CMEIIAHHOE COSTMHECHHE 1
IDOBOIHUKOB. JIaGonaTonHad padora «M3vyeHre cMeIanHoro
o7 Pabora 1 MOIITHOCTH JIEKTPUUYECKOro ToKa. 3akoH JKoyiis- 1
3akoH OMa [ MOJIHOM (3aMKHYTOM) SJIEKTPUUYECKOM 1ETIH.
58 | Kopotkoe 3ambikanue. Jlaboparopnas padora «M3mepenue DJ1C 1
ACOCTOAUITIAILA TOKA A &oAT0 DIOVTNAITITATO COTITNOAOTIADTITAITTIAAN
59 DJNIeKTpOHHAsI TPOBOJUMOCTH TBEP/IBIX METAJJIOB. 3aBUCUMOCTD 1
COIDOTUBIECHUS METAMIOB OT TEMIIEDATVDEL CBEDXIIDOBOIMMOCTE
60 DJIEKTPUUECKUM TOK B BaKyyMme. CBOMCTBA AJIEKTPOHHBIX 1
61 [TonynpoBOHUKH, UX COOCTBEHHAS U MMPUMECHAS 1
[IDOBOIMMOCTE., CBOMCTBA D—N-ienexona. [1oIvVIIDOBO THUKOBEIS
DNEeKTpUUECKU~ TOK B pACTBOPAX U pacIljiaBaxX 3JIEKTPOIUTOB.
62 | DneKTpOTUTHYECKAsT TUCCOTHAIIHS. DICKTPOIU3 1
63 DJIEKTPUYECKUM TOK B razax. CaMmOCTOATEIbHBIN U 1

HEeCcaMOCTOATENBHBIN pa3van. Monaug. [1lnazma
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64 DnekTpuueckue npuOopsl U yCTPOICTBA U UX MPAKTUYECKOE 1
npuMeHeHue. [IpaBuaa TeXHUKU 0€300aCHOCTH
65 O6o06maronui ypok «JIEKTPOIMHAMHUKAY 1
KonTponbsHas padora o reme «nekrpocratuka. IlocTosHHBIHI
66 | snexkTpuyeckuii ToK. TOKM B pa3IMUHbIX Cpeaax» 1 1
PesepBublii ypok. KontponbHas paboTta o teme
67 | "OnexrpoauHamMuka" 1
68| PesepsHublii ypok. O6o06maronuii ypok nmo remam 10 kiacca 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 3
11 KJIACC
Jara
Ne KoinyecTBo yacos U3y4YeHH s
Kontpoabu IpakTyeck
n/m | Tema ypoka Bcero | bie paGoThI ue padoTbl
ITocTossHHBIE MATHUTHI ¥ UX B3aUMOAEHCTBUE. MarHutHoe
nose. Bekrop MarauTHOM MHAYKUIMU. JIMHUM MarHUTHOU
1 WHIYKIIAN 1
MarnuTtHoe 1oJsie IpOBOJHUKA ¢ TOKOM. OmbIT Dpcrena.
2 B3anmopericTBrue NpoBOHUKOB C TOKOM 1
3 1 1

Jlaboparopnas pabota «M3yueHre MarHuTHOTO MOl KaTYIIKU




C TOKOM»

JleficTBHE MarHUTHOTO TOJIS1 HA IMTPOBOJHUK € TOKOM. Cuna
Awmrnepa. JlaboparopHas pabdota «VccnenoBanue nencTBus

4 MTOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM)
JleficTBrE MAarHUTHOTO MOJISl HA JBIDKYITYIOCS 3apsSyKEHHYIO
5 yactuity. Cuna Jlopenia. Pa6ora cuibl Jlopeniia
6 DnekTpoMarauTHas HHAYKIHS. [I0TOK BeKTOpa MarHUTHOMN
WHIYKIMA. 3aKOH 2JICKTPOMArHUTHOM MHAYKIHH Dapanes
7 JlaboparopHas pabota «VcciaemoBanue sIBICHUS
8 NunykTtuBHOCTD. SIBNeHne camouHaykiuu. IC
CAMOMHIVKINHU, DHEDIUA MATHUTHOTO OIS KATVIIKHA C TOKOM
TexHuveckue ycTpoicTBa U UX MPUMEHEHHUE: TTIOCTOSTHHBIE
9 MarHuThl, JICKTPOMATrHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTETH
NTANMAIITANIILIY TACTIATIY AT NOVIEITTIAOIIIIQOd 11T
10 O06oOmaronuii ypok «MarHuTHoOE noJsie. DJISKTpOMarHuTHas
KourpoasHaas padora 1mo remMe « MarHuTHOE I10JI€E.
11 DJIEKTpOMarHuTHAs UHIYKIIUS
12 CBoOoaHbIe MexaHUUYECKHE KoneOanus. ["apMoHHIecKre
KoneOanus. YnaBHEHNE TADMOHUYECKUX KOTeOaHHHA.
13 JlaGoparopnas pabora «McciemoBanue 3aBUCUMOCTH TIEpHOIa
MAaJIbIX KOTeOaHWNA TDV3A HA HATH OT IJIWHEL HUTH U MACCRI TDV3A»
KonebarenpHblit” koHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHbBIE
14 KoJIeOaHus B UACATHLHOM KOJIeOaTeIbHOM KOHTYpPE. AHAJIOTHS
MESCTIN, MAXAHTTAUACCEIAMIA A NIAKETNOMAT I IATHEINIA I('{'\T[PEQHT/TCH\/TYI
15 ®opmyna TomcoHa. 3aK0H COXpaHEHUsI IHEPTUHU B UACATBHOM
KoneOaTeILHOM KOHTVDE
16 [IpencraBnenue o 3aTyxarwmiux KojeOaHusX. BeiHyXaeHHbIC

MexaHndeckue kojieoanms. Pesonanc. BeiHVKIIEHHBIE
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17 Ilepemennslii TOk. CHHYCOUIANBHBIN IEPEMEHHBIN TOK.
MOIITHOCTE IEDEMEHHOI0 TOKA. AMIINTVIHOE U JICUCTBVIOIIEE
18 Tpancdopmatop. [IpousBoacTBo, nepeaada u noTpedIeHUE
AIICKTDUYECKON AHEDIHH
19 YCTpONCTBO U IIPAKTUYECKOE IIPUMEHEHUE IEKTPUUECKOTO
3BOHKA. T€HEeNATONA NENEMEHHOI0 TOKA. JTUHUHN dIIEKThoIEDe1ay
20 DKOJIOTMYECKHUE PUCKHU TIPU MIPOU3BOJICTBE JICKTPOIHEPTHUHU.
KvibeTvba ucnonb3oBaHus
3JICKTPOAHEPTUH B TOBCEJIHEBHOMN KM3HU
MexaHnnueckue BOJIHBI, YCI0BUsA pacnpocTpanenus. [lepuos.
CKopocTh pacnpoCTpaHeHUs U JIJTMHA BOJHEL. [lonepeunsie u
21 IPOJIOJIbHBIE BOJIHBI
3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp
22 3BYyKa
DNEeKTpOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U cKOpocTh. [lIkana
23 AIIEKTPOMArHUTHBIX BOJIH
24 [IpuHUHMIIBI pAIUOCBA3U U TeJIEBUICHUS. Pa3BUTHE CPEICTB
25 KonTtponsnas pabora «KoneGanus u BOITHBDY
[IpssmMosMHEHHOE pacIpOCTPaHEHHUE CBETA B OJJHOPOJAHOM Cpele.
26 Todeunslit ucTouHUK cBeTa. JIyd cBeTa
27 OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBeta. [locTtpoenue
HM300DAXKEHNUK” B IIIOCKOM 3€DKAIIe
[Ipenomnenue cBeta. [lonHOE BHyTpEHHEE OTPAKEHUE.
28 [IpenenbHBIN yroy NOJTHOTO BHYTPEHHETO OTPAKEHUS
29 Jlaboparopnasi pabota «3mepenue
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IOKa3aTCJId IIPCIIOMIICHUA CTCKJIA

30 JIunzel. [locTpoenue nzobpaxenuii B muHze. Dopmyiia TOHKOM
JUH3EL YBENMYECHUE TUH3EL

31 JlaboparopHnas pabota «VMccaemoBanne CBOMCTB N300paKCHUH

32 HNucnepcus cBeta. CrioxHBIN cocTaB O6emnoro ceera. L[BeT.
JlaGoparopHadg padota «HaOnronenyue TUCIICDCHH CBETAY

33 HNutepdepennus ceera. Jndpakius ceera. Jlndpakinonaas

[TortepedHOCTh CBETOBBIX BOJIH.

34 [Tonsipuzanus ceera

35 Onrudeckue IpuOOPsI M YCTPOMCTBA M YCIIOBHUS HX

36 ['paHUIIBI IPUMEHHUMOCTH KJIACCHYECKON MEXaHUKH.
ITocTVIATEL ClIENUATEHON TEODUH QTHOCUTEIRHOCTH

37 OTHOCUTETHLHOCTD OJHOBPEMEHHOCTHU. 3aMe/IJIEHUE BPEeMEHU U
COKDAIIEHUE TINHEI

38 DHeprus U UMNYJIbC PEISTUBUCTCKON YyacTUIlbl. CBsI3b MacChl C
DHEDPrUer U UMIIVIECOM, DHEDIHA IIOKOS

39 KonTponpHas pabora «OnTHKa.

OCHOBBI CIEIHATLHON TEOPHUH OTHOCUTCIBHOCTH

40 ®dotonnl. Dopmyia ITnanka. DHEprus 1 UMIYILC (HOTOHA

41 OTtkpeiThe U uccnenoBanne Gorodddexra. Onbitel A. I

42 3akonbl poTodPdekTa. YpaBHeHHE DUHIITCHHA IS
dororddekTa. «KnacHasg roanuna» dororddekra

43 JlaBiienue ceera. Onbwithl I1. H. JIeGenea. Xummdeckoe

44 TexHnueckne yCTpOUCTBA U IPAKTUYECKOE TPUMEHEHHUE
doTor1eMeHT. hoTOnATINK, coTHeYHAS 0aTapes. CBETOIHNOI

45 Pemenune 3amad mo teMe «DJIEMEHTHI KBAHTOBOU ONTHKH))

46 Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo paccestHuto a-
yactuil, [lnanerapHas MoOIIellk aTOMa

47 IToctynatel bopa

48 Nznydenue u noraomieHre (OTOHOB MPU MEPEX0JIC aToMa C

OIHOT'O VDOBHS DHEDTUU HA IDVIOU. BUIBI CIEKTDOB
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49

BonHoBbIC CBOMCTBA YaCTHII. BonnHbl

ne bpowuns. KopnyckynsipHoBoHOBOM Ayann3M. CIIOHTaHHOE
M BRIHVKIICHHOE M3IIVICHHUE

50

OTtkpeiTue paguoaktuBHOoCcTH. OnbIThHl Pezepdopaa mo
OIDENICICHHUIO COCTABA DATUOAKTURHOTO M3IVYCHHS

o1

CeouctBa anb(a-, 6eta-, raMMa- u3nydeHus. BiausHue
DATUOAKTUBHOCTH HA JKHMBBIC ODTAHU3MBI

52

OTKpBITHE TIPOTOHA U HEUTPOHA.
N3otomnbl. Anbsda-pacna.

DNEeKTPOHHBIN U TTO3UTPOHHBIN OeTa - pacnai. ['amma-
U3JIy4eHUe

53

JHeprus CBA3M HYKJIOHOB B sijipe. SliepHble peakiuu.
Anepuein neakTon. [InodaeMbl. IeDCHeKTUBLL

54

DOnemeHTapHble YacTUIIBL. OTKPBITHE MO3UTPOHA. MEeTO b
HAOJIIOIEHNS] ¥ PETUCTPALIMU JIEMEHTApHbIX YyacTull. Kpyribiii

(V)
CTOTT //(hvunqmrpu’rq OLOLTIAS DRATANMOTTATACTDIACA p dALIICTDO

55

Bun 3Be3gH0r0 Heba. Co3Be3aus, IpKHeE 3BE3/bl, IUNIAHETHI, UX
BUIMMOE TBMKeHne. ConHeyHad cucremMa

56

Comnne. CoiiHeyHast aKTUBHOCTD.
Nctounuk sneprun CosiHIIa U 3BE3]1

S7

3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI TJIABHOU
MOCJIE10BATENbHOCTU. BHYTpEeHHEE CTpOEHUE 3BE3.

anﬂP“ﬂPUULTP IINATCTARTAIIG O TTNOMICYONTTATIIAI I ARPOTTIOITIAIL

58

Muieunsiii [Iyte — Hama ["anakTtuka. [lonoxxenue u nBuxeHne
Connna B I'agakTuke. ["agakTuky, YepHEIC TRIDEI B S1IDAX

59

Bcenennas. Pazberanue ranakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

MeTtaranakTuka

D

&




60 Hepemennsie mpoOeMbl aCTPOHOMHH 1
61 KonTtpoapHas paboTa « 9IEMEHTHI aCTPOHOMUH U 1
62 O6o6maronuit ypok. Ponb pusuku u acTpoHOMUU B 1
YKOHOMHYECKOW. TEXHOJIOTHYECKON. COMMAINBHON U dTHYECKON
63 O6o6maronuit ypok. Posib u MecTo PU3NKU U aCTPOHOMUU B 1
COBDEMEHHON HAVYHOU KAaDTUHE MHUDA
64 O6o6maronuii ypok. Posb 1
¢dusnueckoi Teopun B GOPMUPOBAHUY MPEICTABIICHUH O
dbu3rdYecKol KanTUHE MUDA
65 O6o6maronuit ypok. Mecto gpuznueckoil KapTUHBI MUpPa B 1
0011IeM DIV COBDEMEHHBIX €CTECTBEHHOHAVYHBIX IINDEICTABICHUN
66 Pe3epBHBIN ypok. MarHuTHOE 110J1€. DJIEKTpOMarHuTHas 1
67 PeszepBHbiii ypok. OnTuka. OCHOBBI CICIUATILHON TECOPUH 1
Pesepnebiii ypok. KBanToBast pusnka. 7€MEHTHI aCTPOHOMUH U
68 acTpopu3nKu 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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